D 71683 


elekttor =--- 


1R 112. p. (incl, VAT) 


up-to-date electronics for lab and leisure sas 


— 


Junior goes floppy | 
- Suitar tuner 


realistic a | 
railway lighting P| | 


Cerberus 
watch-dog 


a —— 
' BES eee wi 


74193 74LS273 LINEAR ICs MEMORIES EPROMS CRYSTALS __INTERFACEICS 
74194 74.8279 2516 100KHz 
7 74195 748283 axtioai2 M3403 2708 200KHz 
te 74196 7418293 40p Ay Soe) NKSOS98 2716 MHz 
ra 74197 74L$299 AY3-6910 M920 2n1t-at oe 100eMHe 
ie 74198 748323 Aca i BAIS? 16 2n12 2732 1.843MH2 
Lie 74199 7a 324 faye:soo7d NESS 21r4t 2716 300nS 20MHe 
bi 74221 74LS348 Beat Nese INS8060 2114-2 2732 300nS 2.457MHz 
3407 74251 74L$352 Pay Nee B080A 4027 3.276MHz 
ane 74259 74LS353 ‘CAS060t 2 8085 4116-2 3/57945MHz 
Ere 74265 74LS363 CAgbe6 Neos: 2088 ang 4.0MHz 
hued 74278 74.8364 GA30B9E hess 780 4164 4.19MHz 
aie 74279 74U8365A €A309000 NES67 280A aB16AP-3 aaaMHe 
sate 74283 7aSae7A Each eee. ee AY-5-1013P SMe 
74284 74LS368A . AY-5-1015P 7.0MHz 
jana 78285 74.8373 CASI60E RC4136 SUPPORT DEVICES PAT) imeao2 8.0MHz 
be 74290 74.8374 Cagieie RcANSI 242 8000 | esa Tao 8.807MHe 
male 74293 7418375, A162 $5668 ae 310° | 6310 com 8017 10.7MHz 
74298 748377 CA3IB9E SAA1900 bs Pp 15.0MHz 
TAs 743654 74$378 DAC1408-8 SAD10248 6551 650p Nas 
i 743664 7418390 HA1388 SFFa8364 Ca pune 26,.690MHz 
jagh 743678 74.8393 1CL7106 SL490 a 2513L.C. 700p] 27 145MHe 
743688 74.8399 icLeose $N76477 6882 250p SN74S262AN £10) 
ae 74390 7aL$445 F351 SP8515 8205 225p 
re 74393 7418540 LF366P TA7205 8212 top CRT CONTROLLER 
7927 ted 7aissa1 titoc TAASSO 8216 4100p ‘CRT 5027 
7428 7at$640 3 LM3014 TAA621 8224 200p CRT 5037 
7430 ra Seal M310 TBA641B 8228 220p CRT 6545 MODULATORS 
74g aL S642 UM311 TBAGS1 8251 250p Mc6e4s ‘6MHz UHF 375. 
7433 74643 M318 TBABOO 8253 390p mcee47 @MHz UHF _450p 
7437 7a $644 LM319 TBABIO 8255 250p ‘SFF96364 TELETEXT 
7438 7ALS668 LM324 TBAB20 8257 400p 9365 
7439 74. S669 M339 TBA950 8259 400p EF9366 DECODER 
7440 7asoo Mp | Fat se70 i L348 T9109 8271 £36 TMS9927 SAA5O20 £6 
7441 vatsoz 1p | Jat segs LM358P TCA210 8279 440p KEYEOARD RWS £9 
74a20 74Ls03 tap | Tar 888s M377 TCA220 280P10 250p SAA5041 £16 
7443 7ALS04 12p M380 TCA940 PONAUMEEEETIIN GENERATOR ENCODER SAASOSO £9 
7444 74LS05 1p UM381AN TDAI004A Z80CTC 250p |COMB116 —_700p | AY-5:2376 —700p | EF9340 700p 
7445 14US08 Sap iMae6 TOA1008 280510 /2/3 €9|mcraait —e75p| 74C922N 4290p] EFS341 700p 
a ae Ae hives eA LOW PROFILE DiL SOCKETS BY TEXAS WIRE WRAP SOCKETS BY TEXAS. 
7448 7AtS11 13. M393 TOAI024 pin 9p 18pin 6p 24pin 249 pin 30p 18pin 50p 24 pin 
7450 74812 13p UMagacH TOA10348 14pin 10p 20pin 18p 28pin 26. 14pin 35p 20pin 60p 28pin 
7451 Misia Fa 4000105 | M709 TOA1170 16pin 1p 22pin 2p 40pin 30. 16pin 40p 22pin 5p 40pin 
7453 7a S14 p 1 TDA2002v 
7454 74815 Yap Wey TDA2020 JUMPER LEADS : EURO CONNECTORS 
7460 74LS20 13p LM733 TLO71/81 24 Ribbon cable with DIP Headers 
ae alee re M74) TLO72/82 14pin 16 pin 24pin 40 pin 
P tm7a7 TLO74 Single End 145p 165p 240p —380p eh pers 
7473 74.530 13p 3 M748 1.083 Double End 210p 230p 345p —540p wogiea! eaeway ne 
vara 7aLS32_ 3p LM1e86 —700p‘TLOBa 24” Ribbon cable with sockets Ree yr See 
7876 74533 Mp M1889 3590p TLO94 20pin 26pin 34pin Ad pin Meee age wey scaly es 
7476 74LS37 4p M2917 200 TL170 SingleEnd 160p 210p 270p —_340p ay J 
7480 74LS38 Mp i M3900 50p —UAAI70 Double End 290p 385p 490p + 540p. MIN. D CONNECTORS: 
748) 74LS42_30p 022101 (M3909 8p ULN2003 24 Ribbon cable with edge conn 
7482 7aLS47——36p Co22102 (3911 125p—-XR2206 20way 34way A0way SOway i. 
7483A 7aLS51 Vp M3914 200p = ZNA14 SingleEnd 275p S25p 600p 650p. mal) 
7484 18p M3915 —_200p | ZNaI9C 24 Cable with 25 way D Connector solder 95p 135p 200p —-280p 
nae tee pecans M3916 -225p-—_ZNaZE Male 500p___Female_540p angled Wop 230p © 265p 4285p 
P aC LM13600 1710p 2N425E 
7489 18p icM72168 2000p | ma3712. 200p 2Naz6E IC CONNECTORS Lees r 
74904 1p 16M7217A 8580p | McIaIOP180> | SNAQIE TO way 20 way 26 way 34 way 40 way solder 125p 190p | 245p —375p 
as Hie 4 MKSO39ON 750p | Metaee, Sea ENGR Header angled 175p 240p © 310p -—500p 
3 2 ‘4 Plug 90p 150p 200p 240p 2704 hood (top/ 
74928 74885 45p 2N1040€ —700p | Mciag5L. 3580p ZNI034E 9 90p 150p 200p 240p 270p 
en wisee,tee ate ce Se eee Recep sideenty) 100p 100p--100p-—150p 
7494 2p MC3340P 120 ZNA234 lacie 90p 165p 200p 240p 270p 25 way Centronix Type Conn £6.50 


74950 30p 10116 70p a Edge 37 way Centronix Type conn, £6.50 
7496 2p 10231 360p | MC3401_—_S0P Conn 200p 250 320 _380p _S60p 


Ge Son VOLTAGE REGULATORS TRANSISTORS KEYBOARD EXPERIMENTOR 
, ALS 107 BC5S8B 12p ~—MJE2955 130p 2N2219A 30p 

aioe pasion 270 | abe iced Biase 20:229 8C107/8. Mp BCSS9C tep MJEIOS6 op 2N2222A 30p fT BREADBOARDS 
74105 74L511220p | 402 1A ve ve BC109/C 16p 20p MPFI02 30p 2N2646 45 


Plug 
DIN 41612 2 + 32-way 300 


Sway ISway 25way 37 way 


1 ‘Sq. Switch 50p Exp 300 £5.75 

3 5 7805 40p 7905 BC140 30p =BCY71/2 20p MPFi03/4 30p 2N2905A 30p 
Fates Eee bre Gv 7806 0p 7906 8141 30pBO131. Gop MPFI05. 3p 2N3053 3p} Digitast 75p Exp 325 £3.25 
7an10 vision ae | 403 By 7808 40p 7908 BC160 30p--BD132 — 40p- MPSAI2 30p 2N3054 5p] MiniDigitast 75p Exp 350 £3.15 
mae TASt23; 340 12v 7812 40p 7912 BC161 30p 80135 —40p_—TIP29A/B 35p 2N3055 50P| Specify Colour Exp 600 £5.25 


min aS: aR bv 7818 op. 7935 BEI? 8p BOI36 3p. TiP2sC. 4p 2N3IA2_140p 
lev 7818 op. 7938 BC178/9 20p BDI39 40. TIPSOA/C 38p 2N3I02/3 Yap 
rane 7atS125A  24p py Jeae a0p 828 Beis2/. Top BOL 7p TiPsB dop 2N3704/5 t2p| VALVO HUMIDITY SENSOR £6.00 
74118 74LS126A — _25p )3 BC183/L  10p 802428 75p_— TIP3IC 50p 2N3773 300p , 
74119 7atsia234p | 403 100mA -ve —-T0.92 BCi84/L top BF244B  25p TIP32A/C 75p 2NGBI9 22p| BLSOHRCOIL Heed 
74120 74t$133 5p bv 78105 30p 79L05 BC212/. 10p BF256B 45p TIP35C 150p 2N3820 40p| MINIORGANIC SAA1900 £16.00 
raiai 748136 25p 12v_ 7812 0p 79L12 BC213/. Yop BF257/8 30p TIP36C 160p 2N386G _100p. 
yy ee ee 15v70L15 0p 79L15 B8C214/L top GF259” 3p Tira "Asp Zwia09/6 tap] VEROBOARD —VorownnngPen faa 
1 St C327 18p BFI37 30 T1PAIB. —SOp_2NAB7! 6Op| (COPPERCLAD) — Wire Wrapping Too! £4.70 
72123 7atsia9 2p | 4042 GHAI eLe BC337 0p BFRYS 180 THPAIC © SBp 2NS245 0p eee 0p Veropina Oorekt) BOP 
74128 Masts, 708 LM 309K MOD crac C338 15 BFTES — 200p TIP? SOp 2N5A57/B 4op| 25 *S , — 80P  Yoronine{}00/eMN|_ Sop 
74128 748148 754 wd 79GUIC BC477 30p = BFYSO/51 24p TIPA2B 45p 2N5459 40p x ‘0 te ebro 

p | Aas UMa23k ——450p-79GUIC BC516/7 36p BEYS2. 24 T1P42C_ Gop 2NGO27 48 _MICROBOARD —Pininserwon Too! £1.80 
74332 7atS181 0p umes 30p 79HGKC BCS478 1p BFY90 75 TIP2955 Gop 3N128  120p| Single Eurocard €3.60 
74136 7atS183 0p WacuIc «200. 78POS BCS488 12p MJ2501 225 TIP3088 Gop 3N140/1 120p| Hobie Eurocord £8.28 
7ayat 74LS154 Op 78HO5 850p RC4195NB IBC549C_12p «~MJ2955 90p 2N918 3p 40673 75p PLOUDIC EN 
para 74LS155— 30p 7BHGKC ———600p_TLA97 C5678 12p M3001. 2285p 2N2160_235p 40871/2_100p 


74143 74LS156 36 PROBE KIT £12 
yaiaa yausisy —29p ‘OPTO-ELECTRONICS DIODES BRIDGES SCRS Eiiecmm (Ocic Pros 


7445 74LS158 — 30p BY127 12p] 1ASov tap] ASV 70p | Plastic 

7447 TALS 160A 36p aNo77? 40p ORPSO Ona? — ‘sp | raioov 20p | 5A400V S0p | 3A400V Gop | ELEKTERMINAL KIT £50 + 70pp&p 
74148 7ALS161A — 36p ‘GF? 250p/ORRSt OAg1 9p | 1A600V 30p | BAG00V 140p | GA400V 70p 

74150 74LS 162A 36p QRPI2 90p TIL78 A202 10p | 2A50V 3p | 16A100V200p | GASOOV 90p HOUSEKEEPER 

741514, 7ALS163A36p rile S5p. 1N914 2A100V 36p| C106D 45p | BAAOOV 75p 

cass palsies 40p ‘OPTO-ISOLATORS INd148 2A400V 45p | MCR101 36p | BASOOV 95p Full Kit as described in May Elektor 


74154 7ALS165A 50) W074 130p TILINY iN4001/2 3A200V 60p | T1C44 _36p | 12AS00V 105p Sockets for all C.’s 2K Prog EPROM 
7465 7aLS166A 60p Mere $3ee Tika 1N4003/4 ‘Atoov 95p | 23525 130p | 16AS00V130p eRe er :] 

74156 74.5170 70p MSC2400 4190p TILI16 1N4006/7 4A400V 100p | 2N4444 140p | T 28000 130p £55 + £1p&p 

94157 J4aLS173A 55 1N5401/3 GASOV _80p | _2N5060/4 4op | 112060 Sop 

74189 7aLsi7a 0p LEDS IN404/7 GA100V 100p ‘ZENERS 112260 70p Power Supply 1 8A 8V 


0.125" 0.2" 8920 9p | 6Ad00V 120p Parry sav leforine' Housel 
74160 748175 409 suitable for the Housekeeper 
poe rasta; aoe TiL220 Red 10 TiL209 Red TOAIOV180p | SgomW. 9p 


TIL222 Gr Wap TIL212 Ye £7 + £1.10p& 
7462 Tsao ate T1L208 Ye t8p TILaN! Gr " we ual 
Rectangular LEOS IR, G. ¥) PCB MOUNTII JUNIOR COMPUTER KIT £86 plus £1p &p 
74164 74LS192 36) 
mates palsio3 36 DISPLAYS ENE 41 Junior Computer Extension Boards available 
74166 7ALS194A  35p. OL 704 140p NSBS5881 6vDC 100R coil JUNIOR COMPUTER BOOK: 1£4 2,3&4£4.50ea (p & p/book 70p) 
5, DL 707 Red = 140p TIL311 SPOT 2A 24v. r Hf 
ree ee ae De yoy Gry leap Testa/3 SPOT 2A24v0C | | TV Games Extension boards available. 
yai72 7aisie? a8 OL 747 Red 2265p T1L321/2 lyvocaookcot | ELEKTERMINAL KIT £50 (plus £1 p & p) 
74173 7aLs221 0p Pues” depp THeaIRO, spoTza2svoc | TELETEXTDECODERKIT £85 (plus £1 p & p) 
74174 74LS24055p FNO500 90p DRIVERS 120vAC £1.60 | (Decoding Board and Keyboard Elektor Nov. 81) 
74175, 74LS241 ‘55p FNOSO7 90p 9368 12v OC Reprint of Teletext articles £1.25 (plus large SAE) 
am elas TS 1 a “a Rca err 
74178 74LS244 Sp MAN6S10—200p UDN6184 Stovac “225 | Junior Computer 2 x 2716 Intelekt Chess eas 
74180 74LS245 7p Tae 2708 Basic £8 2716 TV Games £8 
aes ey ae 200K coil 2716 Tape Management —«£8_ 71301 Elekterminal £7 
74184 748249 55p * SPECIALOFFER * OPOT 5A 24v OC 2716 Prog. Management £8 2716 Disco Lights £8 
741858 7aUS251 30 230vAC £225 _| 82523 Interface £5 82S23 Freq. Counter (IC3C4) ea £5 
74186 74U! Pp 1-24 CYSTS UNEME 2716 Housekeeper £8 
74188 7418257 0p 4n63 100p 95 ; 
74190 7418258 35p 26 2e0p 26p | s-10v0Ccoil PCBs for most Elektor Projects available 
74191 7418259 55p 2532 375p —-360p. O5ASPOT £2.25 SEE OUR FULL PAGE ADVERT IN THIS ISSUE FOR DETAILS ON 


74192 74LS266 2p ACORN ATOM & ZX 81 ACCESSORIES 


> y PLEASE ADD 40p p&p & 15% VAT 

Pecrnomaric Li eee eee 

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED Orders from Government Depts. & Colleges etc. welcome. 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 


Detailed Price List on request 
(Tel 01-452 500, 01-450 6597 Telex: 92800 Saar og ca cereal by Eurnotion 
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SGIEKTON® Saree t eisiccete eae aon ee ren ances art taatiee tani, Pe 11-18 

CUNINCST FACS 8 ati srrancierers oictave eon ovaiionpuavertins eonteieys oncunrpeeneeetan 11-20 

G. Lausberg 


The synthesizer is probably the best source of ‘electronic sounds’ in con- 
tempory music and it is usually played with the traditional keyboard. 
However, almost any instrument can be used to play a synthesizer, includ- 
ing a drum, as this article shows. 


talking dice...... aasshtajiewauel' tual Soka Bveveetaepetes ey uote late uunetarareteaye 11-24 
Once upon a time, dice were just dice. They rolled and had spots. Then 

along came electronic dice, no rolling, no spots, just LEDs! Now we have 

the ultimate — talking dice. It does everything except laugh when you 

lose... and even that can be arranged! 


model train lighting ......... bie PEON EN ce ths ees 11-28 
Lighting in the carriages of model trains is very desirable and realistic — 

until the train stops! The two-rail constant lighting control in this article 

will be well received by the mini-travellers. 


RIUNCOE-CUISON a Site: cm a poritapaatents etwas bce vat tacalar Swimm. Sinton esa ecabiat 11-33 
Many guitarists have realised that by far the best way to tune a guitar is by 

means of a visual electronic tuning aid. The tuning aid in this article is elec- 

tronic but, more important, it is very accurate. 


CORDOMUS: ovire srs. re fe UO Shay aea's td Sypionnnsueny Se & eeaeeMere aces 11-38 
Sophisticated alarm systems tend to be expensive. What the average house- “ 
holder needs is a simple, good quality, low cost system which detects entry 

and then scares the living daylights out of the intruder! 


floppy disk interface for the junior ....... 0. cee eee eee 11-42 
G. de Cuyper 

The hardware for this floppy disk interface has been designed to be univer- 

sal. The owners of a KIM, SYM, AIM-65, ACORN, as well as the Junior 

and other computers can use this low-cost interface to extend their com- 

puter to a real personal computer. An interface for connecting the EPSON 

printer is also provided. 


CUBUIAE DONE oii ie aie ace pisnaracain s Ra atrinsyanarey ale mena aNnaN ner 11-54 
K. Siol 


Cubes are attractive to the human mind, a fact well proved by Rubik. Take 
a cube, add sound and it becomes quite fascinating. Once picked up it be- 
comes difficult to put down. 


mini-organ extension ....... ccc cece eee ee eee eee eee 11-56 


Those of you who built the mini-organ last year will welcome this exten- 
sion circuit. It brings the mini-organ half-way to being a synthesizer. 


CGE CHNIGY reise sds c eiitareeaeae aw Seca atE ee aoe eee 11-58 
A versatile timer with the facility of four separate preset time periods 
available at the touch of a button. 


A lab power supply is only 
one of the projects that will 
arrive with the December 
issue. A look at digital filters 
and the world of robotics will 
also appear together with the 
software for the floppy disk 
interface. And then there 
is... but we keep that a 
secret until next month. 
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MPF103 
WATFORD ELECTRONICS Fae ee 
‘AC126/7 BCI83L BFIB4/5 MPF108 


ACI28 BC184L BFI94/5 MPSAOS 


8 
33/34 CARDIFF ROAD, WATFORD, HERTS, ENGLAND [RRatieme dita time Eaton a 
2 


1890/91 
uCc734 


ey 2N3011 2 anesra 90 
2N3053 26) 2N 
VK101_ 80] 2N3054 58] 2SA671 250 
VNIOKM §5] 2N3055 48/2SA715 60 
VNA6AF = 78/ 2N3108 = 45] 28C495 70 
ACI76 C212 8F198/9 MPSAI2 80 
MAIL ORDER, CALLERS WELCOME acigy 32] BCzI2L 8200 | MPSAS5 4 
MPSAS6 
Tel. Watford (0923) 40588. Telex: 8956095 Acvyiz/38 70) BC2IaL BF2248 MPsuo2 u 
1 1PSU05 
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS | acy21/22 75| BC214L BF256A Meuse 
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/P.Os | ACY28 75| 8C237/8 BF256B MPSUS2 
OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL IN- ne vagal ‘en Hed peearee MPSUS6 
STITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT ENQUIRY | 40149 — 420| 8C327/8 BFI74 Meese 
WELCOME. P&P ADD 50p TO ALL CASH ORDERS. OVERSEAS ORDERS POSTAGE | aoi49 79| 8C337/8 BF336/7 0c26 
AT COST. AIR/SURFACE. ACCESS ORDERS WELCOME. _, ADI61 ia Beate) east 4 0C28/35 
D162 594/ f 
Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, | AF115/6 BC516/7 BFR39/40 Coser 
all'prices are exclusive of VAT. Please add 15% tot he total cost including P&P. ‘AFI17/8 90 8C547/8 BERAI/79 beaten 
We stock thousands more items. It pays to visit us. We are situated behind Watford Football Ground. | F124/26 70] 8C549C BFR8O/81 Cessiae 
Nearest Underground/BR Station: Watford High Street ; ‘AFI39 BC556/7 BFRIB 0674/75 
Open Monday to Saturday: 9,00am to 6.00pm. Ample Free Car Parking space available. AFI78 Bcoeara Brae 076/77 
‘AEIB6 BFXBI 081/82 
LYTIC CAPACITORS: (Values in uF) 500v: 10uF 52p; 47 78p; 63V: 0.47, 1.0, 1.5, 2.2, 3.3, 4.7 8p: | AF239 BCY34 BFXB4 0c83/84 
Hoe sony? top: 33 1p: 47 12p; 68 20p: 100 19p: 220 26p; 1000 70p: 2200 99p; SOV: 68 20p; 100 i7p: 220 | ASz21 BCY35 BFX85/6 0170/71 
24p; 40V: 6.8 15p; 22 9p: 33 12p; 330, 470 32p: 1000 48p; 22 V: 1.5, 4.7, 10, 22, 47 8p; 100 11p: | C107 BCY39/40 85] BFYI8 06200 
450 12p: 220 18p; 330 22p; 470 25p; 680, 1000 34p; 1500 42p; 2200 0p: 2200 5dp; 3300 76p; 4700 92p; | BC1078 BCY41/42 14] BFY5O/51 TIP29A 
46V; 47, 68, 100 9p; 125 12p; 330 16p; 470 20p: 680 34p; 1000 27p; 1500 31p; 2200 36p; 4700 79p. BC108 BCv4s | $0) EYE T1P29¢ aeeg, 481 aN4037 4812802612 225 
TIP3OA 
' / 08 = 19] 2N4058 10) 2SK45_ 90 
TAG-END CAPACITORS: 64V: 2200 139p; 3300 198p; 4700 245p: SOV: 2200 110p; 3300 184p; 40V: 4700 | 8C109 8CY70/71 BEYS5/6 TIP30C 2N7 5. 2 
A : : 8C1098 BCY72 BrY64 2N918 35] 2Na061(2 10] 2SK288 225 
1160p; 25V: 2200 90p; 3300 98p; 4000, 4700 98p; 10,000 320p; 15,000 345p; 16V: 22,000 350p ect08 Bore poe TIP31A FRET ere ae eee 
BC114/5 80112 BFYSO ube 2N1302 45) 2nao69 45] 2585 225 
POLYESTER CAPACITORS: Axial Lead Type BCI7/8 BOI BRY39 TIPBIC 2N1303 65) 2Na220 78 | 3N128 «112 
400V: InF, 1n5, 2n2, 3n3, 4n7, 6nB 1p: 10n, 15n, 18n, 22n 12p; 33n, 47n, Bn SIEMENS pcb BCn9 BD124 BSC20 TIP32A 2N1304/5 60] 9N4234/6 48/3N140 112 
16p; 150n 20p; 220n 30p; 330n 42p; 470n $2p; 680n TUF 68p; 2u2 B2p. Type Miniature TIP32C 2N1306/7 65 
P: . P 8C137/9 0131/32 8SX26/29 TIP33A, 2N4264 24] 40097 120 
160V: 10nF, 12n, 39, 100n 11: 160n, 220n 17p; 330n, 470n 30p; 680n 38p; uF —_|_ poly Capacitors Bc140 BDI33 @Sx78 Tipase 2N1308 —68| 2Nq286 © 15| 40250 95 
42p; 1uB Abp: 2u2 40p; Au? B6P. ago: a3n 4gps 47n, 1000 42 a0 ano, | 86142/3 80135 BSY26 TIP3AA 2N1613 30] 2N4289 18] 40311 60 
1000V: InF 17p; 1OnF 30p; 18n 40p; 22n 3p; 33n 42p; 47n, 100n A2p. Inf, 1nB, 202, | acia7 80136/37 BSYO5A TIP34c 2N1670 150) 2Na314 7840313130 
33, An?, 6n8, | Bci47B 80138 /39 BU105 Tipaga 140| 2N16718 160] 2naaoo 1840315 90 
POLYESTER RADIAL LEAD CAPACITORS: 250V FEED-THROUGH 100, 12n, 189 7P | Bci4g 80140 BU205, Tipgsc. 128 | 2N2160 295) 2N4a27 80] 40316 5 
10n, 15n, 22n, 27n 6p; 33n, 47n, 68n, 100n 7p; 150n, 220n | CAPACITORS. 18n,_22n, | 270, | Bciage 0144/45, 8U206 eek 130 | 2N2217 48] 2NaB59_— 78 40317/20 80 
1p: 330n, 476n 13p; 680n 19p; iu 23p; 1u5 40p; 2u2 46p. | 1000pF/450V Bp | 33n,39n,47n BP | Acag Epics 8u208 130) oN2zi8A 28| 2NaB71 65 | 4032360 
— 00 
0 


VNOGAF 2N3252 © 46|25C496 70 
VNBBAF 2N3302 30 25C1061 250 
VNB9AF 2N3441/2 140|2SC1096 85 
21X107/8 2N3614/5 199] 25C1162 30 
ZTX109 2N3663 15] 25C1173 125 
217X212 28) 2N3702/3 10 25C1306 100 
2Tx300 13] 2N3704/5 10 25C1307 150 
27X301 16] 2N3706/7 10| 28144985 
271X302 16] 2N3708/9 10] 2SC1678 140 
2TX303 2] 2N3710/11 10] 2SC1679 190 
2Tx304 17) 2N3713. 140] 25C1923 50 
217X314 25) 2N3771 179] 2SC1945 225 
271X326 30] 2N3772 195] 25C1963 90 
21X341— 301 23773 210/2SC1957 90 
21x451 23) 2N3819 22 251969 140 
21x60 14) 2N3820 38) 25C2028 85 
27X501/2 18] 2N3822/3 45] 25C2029 210 
217X503 18 2N3824 65 25C2078 170 
271x504 -25) 23866 © 90] 2SC2091 85 
271X531 25) 2N3B70 150] 2SC2314 85 
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TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary, Carbon, | 82n; 100n Pan BoZ08 8 BUveaG, Tea 50) 2No2200 26 Eerie Peers 
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5p; BV: 100 42p. 5K2-2M2 Double Gang 89p_| 470n, 560n BC169E BDGI6A MJE180 Tpray” qae| 2N2369A 18] 9N5179 45] 4411 285 
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fig IIGN Elmsemes, [tim lisies lie ie Be it fs Git Wale Blan 
7 €A3075 
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CRO33 2A/200V 7114/5 180 |eeasnTc. gag | INSBOGON 1050 | Ca3081 M253AA = 1150 TAD100 74183 74S s92 (S326 240 
OAS 2A/400V “ 78121/2 130 ee51Acia 650] INSBISAN £9 | CAa3086 M51513L 230 TBAI20S 7alsq jasoo 38] (S93 ($327 240 
Aa? 2A/600V $3 | 75150 125 | e592PC £20 | MC1488 85 | CA3089E M51515L TBAS400 74155 502 00 | (S95 ($347 95 
0A70 cary. 83 | 75154 150 | e800 MC1489 85 | CA3090A0 M51516L ABAGEOO sales 803 00 | LS96 S348 125 
OA79 6A/ ery MG14411 690 | Ga3123E MB3712 TBAGATBX 5 Soa ap | S107 (S352 88 
OA81 GA/600V 1 Rises BB oo MC14412 790 | Ga3130 MB3756 or BX11 74169 $05 00 | LS109 (S353 88 
OA85 10A/200V MC3446 250 | Ca3i40 M1208 TBAGS! 74160 isn (S362 750 
‘0A90 8| iarcoov 298] 7534 6p | 8804 mc3aa7P 316 | Ca3ioo Mc1301 TBA8OO 74161 el tsii3 (S363 160 
Ag! 8 | a5a/200v 240] P8374, 8p | 6808 MK3886-2M £7 | Ca3161 MC1303 TBAB10 74162 $32 99 | S114 (8364 150 
OA95, 8 | 25A/600V 395) Jeae 450 | e809 MAN702A 300 | Ca3162E Mc1304P TBAB20 74163 874 oo | S122 (S365 30 
A200 8 | BY164 56 | Fe e0 86 |ea10 MMS2800 695 | CA3189 MC1310P 7BA9200 74164 $86 00 | S123 (S366 30 
A202 B)VMIBDIL 80) serei/2 52 16820 MM58174_ 770 | HA1336W Mc1445, TBAS5O Legh S112 00| (S124 16982 30 
veg ee ae ere a aie Sis Bliie glee 8 
rf S 1CL7106 mci (S126 S37. 
a or Brace” om | Etnt Urabe Bel texzro0 Mie Wie elie Blane & 
17611 2 ($133 
Inaoo4 sg | Ranga: 2V7 (0 | oop ee TMS2716-3V 725 | 1CL7660 MC1495 TCA280A 24173 S28 S| tsi36 (3377 70 
1N4006/7 7: | 39V Aaa 6847 TMS6011 365 | IcL8038CC. MC1496L TCA940 74174 $188 210| (S138 S378 60 
1N4148 4 ,. 2 geeh | THYRISTORS | Sa50 TMS9928 £30 | 1CL8211A MC1596. TCA965 ae $188 00] (S139 (S379 65 
1N5401 15 | Range: sA/dov 32 |B) ULN2003 90 | 167204 MC1648 TOA1004 74176 $189 158) LS145 ($384 395 
1N5404 16 | 33V. 1.3W SA400V 40 | B82, UPO7002 440 | 1CM7205A MC1709G ‘TOA1008 74177 $194 320| (S147 15385 250 
1N5406, 7 ‘peach | Sagoov 48 ea Z80CPU 2.5 299 | 1¢M7207 MC3302 TOAIOIO 74178 $195 795] LS148 $390 50 
1N5408 19 BA300V 60 | Bog Z80ACPU 4M 350 | 167215 Mc3340P TOAI022 74173. $201 320] LS151 $393 45 
1844 9 Basoov 90 | 88000 ZB0CTC_ 265 | M72 16AJ MC3360P TOAI024 74180 Se el Sia ($395 125 
18921 9 12A100V 78 2B0ACTS 290 | iGM72168 MC3401 TDA1034 74181 S241 390| LS155 (S399 175 
6A/100V 40 | tRincS 12A400v 96 |8080A 2808 875 | ICM7216C MC3403 TOA A80 we N8e. $251 70 LS156 LS445 100 
6A/400V 50] TR? gq | 128. 800V 80854 280 DART 495 | 1CM7217A, MC3405 TAZ OE, 7aies $257 _00| LS157 S471 620 
Ba/aoov 65 | AAO be | BT106 «= 150 18128 280A DART $50 | 1CM7224 MC3423 FDA2004 74185 $262 850| (S158 30] 1S490 200 
Moov 60 | BI116 180 | 8155 2800MA 675 | ICM7240 MCa016 DA2020 186 $287 300| LS160 35) 18541 120 
EAN, 69 | 1080 38 | 8156 580 DART 698 | ICM7555 MFC6040 FOA2030 $288 210| LS161 35] L640 180 
anigey sl fets Hess Slimane" am [iqueoys elec ge TORR Se ipl ise elle ie 
re 
12A100V 78 | Tica7 35 |aiLs97 ZB0APIO. 275 | TAAStp M5303 TLosicP B37) Ol Stes 40| S668 125 
12A400V 82 | 25062 32 | 811898 780 S10-1 850 | (‘a4032 MM5307 1275 TLO62CP 8470 gas] C8165 $5] LS669 120, 
124 800V 2N5064 «38 [8202 ZB0ASI0 980 | CAaaoo MM53@7A 475 TLOGACN ; 30] ($166 65] S670 150 
MARICAPS | 16a 100v 103 | naga 130 | 8205 tengo MSM5526 820 TLO7ICP Si) ag} LSt68 ea] LS673 550 
Ht 16A400V 105 8212 LINEAR ICs _ | 667120 NESI5 275 TLO72CP (8170 75 
881058 40 | 16a goov 220 14 son eau 
Hats a {ee eey 5 ane S55CMOS 80/7137 NE529 225 TLO74CN ser} Be) usi73 65 
BB1098 45 |25a800v 295 | DIAC 8216 702 75\ LF347 NES3T 140 TLOBICP Ls174 50 
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mr2e000 8224 709C8 pin 35 3 NES43K 225 |TLOB3CP Sig) a5 
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ni RS a TE iniature, enclosed 
advertisement Va Board 389 | ie CONNECTS oe | ME aamm | Our ALosenes 1av.0c 
}OARD 0 Win UH Boa Sa) aes ms wat Os0nA. RU6SY 17011 cou! nisow | atop 
pees pian | Vero Stip eager Ae a gt on Soe GA AC. 1I00VAVE 
ae a Sect ‘98p 10 AC. 5A 
SWITCHES ISPSt} 8 way 70p nae aie ee OTO. ECs 38 way ieee z5p 0p | 2 500A {farrcol, 4V2 7V OC. 250V 2180 
50V 90p; 10 way Rees. ema i 405p a 186p 110p 5mA OVA! 150W 14V, 250V 
ROGGLES2AI200V" | way 190. 334-334 9p block 2 «10 way 2009 150p 9 Bm ALO 141 1701? cou) BV 220p 
(SPOT) 4 way 3 p — 87p Verobl 350p +13 way 169p 135p 1OmA RUB NY a 
a ae (Adjustable Stop tye) ity Be ap Evrobreadoard Biop | 2-17 hoy He Bp Hep Tre | 9 Soma, R628 7am cos, 7V5 20 2500 
GLE (Adjustable Stop 6 way. 34-17 470p 5 imboard 1 He 20 way 70p 200p 0 100m RL61) 
Spsronioff  Sép Voters todwayy apraresway’” 46p Pat of 100 pine taep | Smeets ae Brag et ee: Zio te ee 9 00m SAAC 
Jover  60P | 3 hoie/2 to aw. face cutter 2230 wa 8 
SPDT contre off BSP OTARVEMNNRT DF EON WAS 860 | Pininsoontoot 1780 a [_2¢30 way 82a, 2 
SPI ‘based tasp, | cont 0 WIRING RESIST PEN | CONNECTORS ROY ae AMPHENOL PLUG: 578 
x 1858, witch) VER ee Senet, aOR EURO e Socket Mite Pag 300V AC IRSA WEY GNA 556 
DPOT 6 tags ae ROTARY. ie aeueh Shatting as: | pen Pai 75p Spi a es Ah 03 Centronics Parallel 
reo B6p. || Morea mune p Accom: | BENS ep i ee) 
BPDT peeed both | Mal ly has adjustable stop Soares P| = Pins Ee 
Dio) Based Fees || samaly to 6 waters oh lPERRICCHLORIDE | ULTRASON' a Mier? 175p | 4g5p each solid-state 
a madates up. ‘OP switch! RRIC CHLORIDE TRANSDUCE! oN a 2. AG; NB LUTE: Top 
BPBT spostnons, Veron” eae a AY dius: ||) TRAN wert Baye 2» 2 | GpyeTALS BUZZERS. 
Ghotedway 2080 ean Ce break) to in | joie bag A 2-32A-B  285p 325 sip | Saytanteo0 
i, ch mechanism 1612 Ip He 
SLIDE SOV. Mrespeve eteg mech anien ones COPPER CLAD BOARDS sReP He ad 2K 3o9| LOUDSPEAKERS 
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DPDT moment Becate Sh Module 2715p | ge, eo. ae Zi fswerside = Vee sete =] 30 250 400 S67M Se EIMON’ New Version 
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ee ee |i gw ie | CaS ote, | His lie Were erie 
2 my Sop 2:30 way wa 200 imate 
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What is a TUN? 

What is 10 n? 

What is the EPS service? 
What is the TQ service? 
What is a missing link? 


Semiconductor types 

Very often, a large number of 

equivalent semiconductors exist 

with different type numbers. For 
this reason, ‘abbreviated’ type 
numbers are used in Elektor 
wherever possible: 

e@ ‘741’ stand for wA741, 
LM741,MC1741, MIC741, 
RM741, SN72741, etc. 

@ ‘TUP’ or ‘TUN’ (Transistor, 
Universal, PNP or NPN respect- 
ively) stand for any low fre- 
quency silicon transistor that 
meets the following specifi- 
cations: 


UCEO, max | 20V 

C, max 100 mA 
fe, min 100 

tot, max 100 mw 
fT min 100 MHz 


Some ‘TUN’s are: BC107, BC108 
and BC109 families; 2N3856A, 
2N3859, 2N3860, 2N3904, 
2N3947, 2N4124. Some ‘TUP’s 
are: BC177 and BC 178 families; 
BC 179 family with the possible 
exeption of BC 159 and BC 179; 
2N2412, 2N3251, 2N3906, 
2N4126, 2N4291, 


© ‘DUS’ or ‘DUG’ (Diode Univer- 
sal, Silicon or Germanium 
respectively) stands for any 
diode that meets the following 
specifications: 


DUS DUG 
UR, max | 25V 20V 
F, max 100 mA | 35mA 
R, max 1 pA 100 nA 
‘tot, max | 250mW | 250 mW 
D, max 5 pF 10 pF 


Some ‘DUS’ are: BA127, BA 217, 
BA 218, BA 221, BA 222, BA317, 
BA318, BAX 13, BAY 61, 1N914, 
1N4148, 

Some ‘DUG‘s are: OA85, OA91, 
OAQ5, AA 116. 


e ‘BC107B', ‘BC237B’, ‘BC547B' 
all refer to the same ‘family’ of 
almost identical better-quality 
silicon transistors. In general, 
any other member of the same 
family can be used instead, 


BC107 (-8, -9) families: 

BC107 (-8, -9), BC147 (-8, -9), 
BC207 (-8, -9), BC237 (-8, -9), 
BC317 (-8, -9), BC347 (-8, -9), 
BC547 (-8, -9), BC171 (-2, -3), 
BC182 (-3, -4), BC382 (-3, -4), 
BC437 (-8, -9), BC414 


BC177 (-8, -9) families: 

BC177 (-8, -9), BC157 (-8, -9), 
BC204 (-5, -6), BC307 (-8, -9), 
BC320 (-1, -2), BC350 (-1, -2), 
BC557 (-8, -9), BC251 (-2, -3), 
BC212 (-3, -4), BC512 (-3, -4), 
BC261 (-2, -3), BC416. 

Resistors and capacitor values 
When giving component values, 
decimal points and large numbers 


of zeros are avoided wherever 
possible. The decimal point is 
usually replaced by one of the 
following abbreviations: 


p (pico-) = 107? 
n (nano-) = 107° 
pb (micro-)= 1076 
m (milli-) = 107% 
k (kilo-) = 10° 
M_ (mega-) 10° 
G (giga-) = 10° 


A few examples: 

Resistance value 2k7: 2700 2. 
Resistance value 470: 470 2. 
Capacitance value 4p7: 4,7 pF, or 
0.000 000 0000047F... 
Capacitance value 10n: this i 
international way of writing 
10,000 pF or .01 uF, since 1 n is 
10-° farads or 1000 pF. 
Resistors are % Watt 5% carbon 
types, unless otherwise specified, 
The DC working voltage of 
capacitors (other than electro- 
lytics) is normally assumed to be 
at least 60 V. As a rule of thumb, 
a safe value is usually approxi- 
mately twice the DC-supply 
voltage. 


Test voltages 

The DC test voltages shown are 
measured with a 20 k9/V instru- 
ment, unless otherwise specified, 


U, not V 

The international letter symbol 
‘U' for voltage is often used 
instead of the ambiguous ‘V’. 
‘Vis normally reserved for ‘volts’. 
For instance: Up = 10 V, 

not Vp = 10V. 


Mains voltages 

No mains (power line) voltages 
are listed in Elektor circuits. It is 
assumed that our readers know 
what voltage is standard in their 
part of the world! 

Readers in countries that use 

60 Hz should note that Elektor 
circuits are designed for 50 Hz 
operation. This will not normally 
be a problem; however, in cases 
where the mains frequency is used 
for synchronisation some modifi- 
cation may be required. 


Technical services to readers 

@ EPS service. Many Elektor 
articles include a lay-out for a 
printed circuit board, Some — but 
not all — of these boards are avail- 
able ready-etched and predrilled. 
The ‘EPS print service list’ in the 
current issue always gives a com- 
plete list of available boards, 

© Technical queries. Members of 
the technical staff are available to 
answer technical queries (relating 
to articles published in Elektor) 
by telephone on Mondays from 
13,30 to 16.15, Letters with 
technical queries should be 
addressed to: Dept. TQ. Please 
enclose a stamped, self addressed 
envelope; readers outside U.K, 
please enclose an IRC instead of 
stamps. 

@ Missing link. Any important 
modifications to, additions to, 
improvements on or corrections 
in Elektor circuits are generally 
listed under the heading ‘Missing 
Link’ at the earliest opportunity. 
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800 Micro Computer 


MEMORY UPGRADE 
8 x 4816 AP-3 100nS 
F.D. INTERFACE KIT 
1C77-78 


Now available from stock 

BBC Model B £399 (incl. VAT) 

(Carr £8/unit) 

Model A to Model B upgrade kit 
£60.00 


Fittingcharge ..... £20.00 


ANALOGUE PORT KIT 
1C73, SK6 
RS423 & VDU Port Kit 


OFFICIAL GOO DEALER 


All mating Connectors with Cables in 
stock, Full range of ACORNSOFT, 
PROGRAM POWER & BUGBYTE SOFT- 
WARE AVAILABLE 

Phone or send for our BBC leaflet 


BBC FLOPPY DISC DRIVES 


Single Drive 5%’ SSSD £P.0.A. 
Double Drive 5%” SSSD £360 + £8 p&p 
Double Drive 5%" DSDB £799 + £8 p&p 


PRINTER & USER PORT KIT 
IC69, 70, 71, PLO, 10 
Bus & Tube Port Kit 


NEC PC 8023BC. 


PRINTERS 


SEIKOSHA 
GP100A 
80 cols 30 CPS 


EPSON MX 80 and 100F/T3 


MX80 80CPS 80cols 
MX 100 100CPS 136 cols 


100CPS, 80 cols 
Logic Seeking, 
Bidirectional, 
Forward and 
Reverse Line Feed, 
Proportional 
Spacing, Auto 
Underline, Hi-Res 


and Block Graphics, Greek Char. Set. Only £300 


+ Carr £ 8.00 


Single and Double 
Width Char. 

Full Graphics, 
10" wide paper 
Tractor Feed 
Standard 

Friction Optional 
Now only £185 
+£6 Carr 


aie 


Logic Seeking, 
Bi-directional, Bit Image 
Printing, 9x9 Matrix 
Auto Underline 


MX80F/T3 £330 
MX 100 F/T3 £430 
(£ 8 Carr/Printer) 


PRINTER ACCESSORIES 


2,000 fanfold papers with perforated 
margin £15.00 + £3.50 carriage 
500 fanfold papers with perforated 
margins ...£ 4,50 + £41.00 carriage 


VARIETY OF PRINTER INTERFACES IN STOCK 
RIBBONS FOR PRINTERS 
GP100A £6.50 EPSON Mx80 £7,50 


AMPHENOL CONNECTORS 
_ 37 way Centronix Type £5.50 
(1 DC or Solder Type) 


£7.50 25 way IEEE Type £5.50 


NEC PC8035 


MICRODOCTOR 


This is not a logic 

analyser or an oscillo- 

scope, It tests a micro- 

system and gives a 

printed reprint on 

RAM, ROM and 1/0 —7 

it will print memory 

map, search for 

code, check 

dataline shorts 

and operates 

peripherals and even disassembles the ROM. 
Microdoctor complete with PSU, printer, proble cable and 
two configuration board 


SOFTY II INTELLIGENT PROGRAMMER 


The complete micro processor development system for Engineers and 
Hobbyists, You can develop programs, debug, verify and commit to 
EPROMS or use in host computer by using softy as a romulator, Powerful 
editing facilities permit bytes, blocks of bytes changed, deleted or inserted 
and memory contents can be observed on ordinary TV. 

Accepts most +5 V EPROMS 


Softy |! complete with PSU, TV Lead and Romulator lead . £169 


RUGBY ATOMIC CLOCK 


This 280 micro controlled clock/calendar receives coded time data from 
NPL Rugby. The clock never needs to be reset. The facilities include 8 in- 
dependent alarms and for each alarm there is a choice of melody or alter- 


UV ERASERS 

UV1B upto GEproms .... 
UV140upto14Eproms .... 
UV1T with Timer 

UV141 with Timer 

(Carr £ 2/eraser) 


All erasers 
* are fitted 
* with mains 
+ switches and 
+ safety inter- 
locks. 


natively these can be used for electrical switching. A separate timer allows 
recording of up to 240 lap times without interrupting the count. Expan- 
sion facilities provided. 

Complete Kit 

Ready Built Unit 

L Reprint of ETI articles at £ 1.00 + s.a.e. 


£120 +£2.00carr. 
£145 +£5.00 carr. 


MICROTIMER 

6502 Based Programmable clock timer with 

* 224 switching times/week cycle 

* 24 hour 7 day timer 

* 4 independent switch outputs directly interfacing to 
thyristor/triacs 

* 4 digit 7 seg. display to indicate real time, ON/OFF and 

Reset times 
* Output to drive day of week switch and status LEDs. 


Full details on request. Price for kit £57.00 


ACORN ATOM 

8K + 2K Built 

12K + 12K Expanded . . 

8K + 5K + Colour Card 

£170 (Carr £ 3/unit) 

Atom Disc Pack £ 299 + £6 Carr 
3A5V Regulated £ 26 + £2 Carr 
Atom PSU: £7.00 +70 p Carr 


Full Range of Atomsoft in stock. 
Phone/Send for our ATOM LIST. 


MONITORS 

BMC BM1401 14"'Colour Monitor 
RGB Input 18 MHz Bandwidth 
400 dots at Centre 25 x 40 Char. 
£ 240 + £ 8.00 Carr. 

SANYO 12” Green Monitor 
Composite Input 18 MHz 
Bandwidth 

£99 +£6.00 Carr. 

SANYO CASSETTE RECORDER 
£24.50+ £1.50 p&p 


SEE OUR INSIDE FRONT COVER PAGE ADVERTISEMENT FOR COMPONENT PRICES 


TrcHNOMATIC Lrp 
TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 
305 EDGWARE ROAD, LONDON W2 


MAIL ORDERS 


PLEASE ADD 40p p&p & 15% VAT 
(Export: no VAT, p&p at Cost) 
from Government Depts. & Colleges etc. welcome. 


Detailed Price List on request. 
tock items are normally by return of post. 
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FOR ELECTRONIC COMPONENTS, TEST EQUIPMENT, TECHNICAL BOOKS, 


ELEKTOR PCBs ETC 


VISIT 
PHONE 
or TELEX 


SPECTRON 


ELECTRONICS LTD. 


7 OLDFIELD ROAD (OPP. SALFORD ROYAL) 
SALFORD 


MANCHESTER 


TEL. 061 834 4583 

TELEX 665030 

Open: Mon. to Fri. 9 a.m. to 5.15 p.m. 
Sat. 9 a.m. to 1 p.m. 


A comprehensive range of components, the complete range of Texas and Elektor books, a wide range 
of test equipment is always held in stock. 


OUR SERVICE IS SECOND TO NONE 
VELLEMAN PROGRAMMABLE TIMER 


This versatile universal timer has 20 programmable functions 
which can be set via a keyboard, 

Based on a pre-programmed TMS 1000 microprocessor, the unit 
provides a 24 hour clock with four independent relay controlled 
outputs with a programmable period of one week. 

Any of the timer functions can be assigned to control any one of 
the outputs, thus providing almost unlimited programming 
possibilities. 

A stabilised power supply mounted on a separate printed circuit 
board is supplied with the unit, it requires only the addition of a 
12V, 1A transformer. There is a battery back-up facility. 

The timer is supplied in kit form and is complete with anodised, 
silk-screened front panel and can be installed as a built in or free 
standing unit. 

One relay is supplied with the kit, additional relays may be 
ordered separately. 


Technical Data: = Power supply: mounted on separate PCB with space for up 
to four output contro! relays. Requires 12V/1A 
transformer. Space on board for 50Hz crystal timebase Kit 
No. 2545. 


Control switching: standard relays will switch 2A (one supplied with kit) 
Additional relays may be ordered separately. 


Microprocessor: = 7s 1722 


Displays: 12mm 7 segment LED numerical display. LED programme 
function indicators 

Dimensions: Front panel — 24 cms x 12.cms. 

PRICE: K1682 — Timer Kit — £48.37 inc. VAT 


Relays for Timer Kit — £2.19 inc. VAT 
Wooden Housing — £16.10 inc. VAT 


, a VELLEMAN (U.K.) LIMITED 
P.O. Box 30, St. Leonards-on-Sea, East Sussex, 
(The Velleman Timer is also available built and tested, prices upon 1N377NL, England. Telephone: 0424 753246. 


application). 
Delivered free U.K. mainland. 


Breadboard ’82 

10-14 November 

Royal Horticultural Halls 
Central London 


Britain’s best known 
amateur electronics 
exhibition 

Features ... Free Seminars... 


Competitions. ..and the leading 
companies in this industry. 


Admission is only £1 atthe entrance for adults, | Discount tickets are available in Hobby 
and 50 pence for OAP’s, children and group Electronics and Electronics Today; the 
parties. leading magazines from Argus. 


itor information contact 
n Mackenzie on 01-286 9191 
or tickets and all other information contact 
r Evans on 0747 840722 
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Rotary Dial, Standard 


TELEPHONES 


Ideal for ‘house telephone’ project (see ‘Elektor’ September 
issue), or as extension telephone. All are ex-‘telecom’ and have 
been tested by us to be working and in good condition, ‘with 
connection instructions’. Grey £6.95 Cream £8.95 
Other colours available for callers at our shop. 


Postage: one phone £2. Each additional phone add 60p + 
packing. |.E. 3 phones = £ 3.20. 
Trade enquiries welcome. 


PORTABLE V.C.R. NICADS 


Hitachi nicad pack. Type VTBPGOE 12 V 1.2 Ah with powerlead 
f ) £20each 3 for £50 


“BRAND NEW AND 
BOXED’ 


@uimacen 


Thorn ‘Videostar’ nicad pack. Type VA 214 12 V 1.8 Ah with 
integral power connectors (also suitable for J.V.C. and other 
equivalent machines). ‘These are ex-equipment and contain 
10X HP11 (C type) nicad cells’ £8each 3 for£20 
Postage + packing: one nicad £ 1 each additional add 50 p, 

Send cheque or P.O, to: 


GEMINI 
ELECTRONIC COMPONENTS 


Dept. K 
48 Deptford Broadway 
Deptford, London, S.E.8 
Phone 01-691-7908 
All prices include V.A.T. 


Callers welcome. 


D.R. & J.G. TAYLOR 


24 Beckenshaw Gardens, Woodmansterne, 
Banstead, Surrey. SM7 3NB 
Tel. 073 73 54474 


PROJECTS 
Talking Board TMS 5100 
Softy 2 
Mini Organ 82020 
loniser 9283 
loniser Case 
Humidity Sensor 81567 
Pest Pester 80130 
Metal Detector Kit 
(Complete) 82021 
Casework only 82021A 
Meter MD1 
Head Only 82021B 
Head & Pole Set 82021C 
T.V. Games Extended 81143 £ 60.79 
Disco Ceiling Lights 81012 £ 80.90 
Other Elektor kits stocked, write or phone to check availability. 
N.B. Power supplies & Cases not normally supplied with kits. 
All above prices include VAT Postage and Packing. 
ZX Spectrum Program ‘‘Specman” £ 4.00 
ZX 81 Programs, "“Gobla” £ 3.00 
“Rally” £ 3.00 


For your ZX Spectrum. Amplifier/Speaker 
Standard Mike-Ear outputs, no unplugging £ 14.95 
40p for reprint of Elektor Projects 
35p for 82021 Circuit Modifications only. 
Allow 28 days for delivery. 

Hours of Business Mon. - Frid. 9.30 to 5.30 
Payment with order, cheques and P.O. only to 
D.R. & J.G. Taylor No 2 Business A/C 


£ 78.00 
£194.35 
£ 85.50 
£ 15.00 
£ 8.00 
£ 15.00 
£ 6.00 


£119.60 
£ 86.00 
£ 6.40 
£ 28.75 
£ 41.32 


for your copies of Elektor 


THE ELEKTOR 
CASSETTE BINDE 


This cassette style binder will help to keep 
your copies of Elektor clean and in 
order, even though you refer to them 

time and time again. The cham- 

fered corner of the cassette allows 

instant recognition of each 

month’s issue without the need 

to thumb through pages of pre- 

vious months’ issues. Because 

no wires or fastenings are used 

copies can be easily removed and 

replaced and each cassette will hold 

one year’s volume of Elektor. Their smart 
appearance will look good on any laboratory 
shelf. 


PRICE £2.90 
inc. postage & packing 


available from — 

Elektor Publishers Limited, 

10 Longport, 

Canterbury, 

KentCT1 1PE. 

please use the order card in this issue. 


advertisement 


elektor n 


DOUGLAS 
ELECTRONIC 


OUR STAFF CANNOT RESIST TO 
SERVE YOU! 


— 


ee 


ANTEX Soldering Irons & Accessories 
Books Bulbs Buzzers Capacitors 
Chokes Circuit Etchant Components 
Diodes EtchingTransfers Fuses 
Heat Sinks 1.C.’s (CMOS,TTL, Linear) 
Knobs L.E.D’s Multimeters Presets 
ly Project Boxes Resistors 
“ Relays Potentiometers 
: Solder Switches 
23, Technicians Tools 
Thyristors Veroboard 


} Amplifiers Tuners 
\ Decks Cartridges & Styli 


« GARRARD Spares 
Headphones 


Speakers Cable 
Microphones 
Sound to Light 
Audio Plugs & Sockets *& 
Aerials(T.V.and FM) 
MAINS and AUDIO 
LEADS (Ifnot in stock, 
made to order) 

etc etc etc!! 


SEND S.A.E. FOR 
LEAFLETS and Bacercard 
& PRICE LISTS Welcome 


90 Wellington Street, 
Stockport, Cheshire. SKI 3AQ 


Tel:061-480 8971 


wR 7 HUGHE! 


Min! VHE Supe 
Regenerative eive 
88-108 MHz 9 V d.c, 
£4.75 inc V.A.T. 


3 Channel Microphone 
Operated sound to light 
300 W per channel 240 V 
a.c, £10.44 inc V.A.T. 


3 Chan Chase Light, 1 kW 
per chan, 240 V a.c. 
£9.49 .inc V.A.T. 


Top Frequency Amplifier 
£3.92 inc V.A.T. 


Anti-Theft Alarm for 
motorcycles. 6-15 V d.c. 
£8.54 inc V.A.T. 


KS 490 
Pree. 


cig gio 
oe: Ady VA 
Nicad Batt Charger, 
10-20-45-100-150 mA, 
15 V dc. max. 240 V ac. 
£7.59 inc V.A.T. 


IC Amplifier with tone 
& volume controls 
£7.59 inc V.A.T. 


UK 666 


=) 
Fe se 2 


Digital Power Supply 
030V 2.5A 
£68.94 inc V.A.T. 


LTD 
ELECTRONIC KITS 


Two Channel 
Audio Mixer 
£3.80 inc V.A.T. 


J 
3 Chan sound to light, 
output 3 x 1 kW 240 V 
£11.38 inc V.A.T. 


KS 262 


Fah > 
piiiy 


10 Chan chase light, 


300 W per chan, 240 V 
ac, £13.28 inc V.A.T. 


sen 


Car Light Indicator, 
audio & visual warning, 
activated by removal of 
ign key, 12 V dc, 
£6.65 inc V.A.T. 


FM Transmitter Tuneable 
88-108 MHz (not licence- 
able in UK) 

£8.54 inc V.A.T. 


Portable Signal Tracer 
complete with prot 
£21.83 inc V.A.T. 


UK 823/W 


car bight 8a" Rae 


Car Anti-Theft Alarm, 
protects doors, boot 
bonnet & radio 12 V 
d.c. ready assembled 
£10.44 inc V.A.T. 


OUTSIDE DIMENSIONS 
HEIGHT 


WIDTH 


jovember 1982 — 11-11 


ROAD, HASTINGS, 
SUSSEX, TN343TG 
‘Telephnne: HASTINGS (0424) 434004 


Post & Packing 50p for KS kits, 75p for UK kits, £1.00 for Cabinets. Send 20p S.A.E. for 
catalogue of our extensive range of kits & Cabinets, Trade, Educational & Export enquiries 


Ae \ 


Mini FM Transmitter 
88-108 MHz 9 V d.c. 
(not licenceable in UK) 
£6.65 inc V.A.T. 


5 V-0.5 Stabilised 
Power Supply 
£3.80 inc V.A.T. 


Emergency Light Flasher 
£4,75 inc V.A.T. 


Digital d.c, Voltmeter, 
999 mV-999 V .5 V dic. 
£16.13 inc V.A.T. 


Sound Operated Switch, 
9-12V dc, 
£7.59 inc V.A.T. 


UK 114/U 


20 WIC Amplifier 
£7.59 inc V.A.T. 


LW-MW 2 Transistor 


Radio 6 V d. 
£6.65 inc V.A.T. 
Capacitive Discharge 
Electronic Ignition 
£21.54 inc V.A.T. 


DEPT 
mm | INCH 


46 | 6,89 


eat 
[a75 | 23.20 _| 
[191.4] 2.0 | 74 [00 [175] e475 | 


60 | 6,89 
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THE MULTI-PURPOSE TIMER HAS ARRIVED 


Now you can run your central heating, lighting, hi-fi system and lots 
more with just one programmable timer. At your selection it is 
designed to control four mains outputs independently, switching on 
and off at pre-set times over a 7 day cycle, e.g. to control your central 
heating {including different switching times for weekends), just 
connect it to your system programme and set it and forget it—the 
clock will do the rest 


FEATURES INCLUDE: 

* 0.5" LED 12 hour display. 

* Day of week, am/pm and output status indicators, 

* 42er0 voltage switched mains outputs. 

* 50/60H2 mains operation. 

* Battery backup saves stored programmes and continues 
time keeping during power failures. (Battery not supplied). 
Display blanking during power failure to conserve battery power. 
18 programme time sets. 

Powerful “Everyday” function enabling output 

to switch every day but use only one time set. 

Useful “sleep” function-turns on output for one hour. 
Direct switch control enabling output to be turned on 
immediately or after a specified time interval. 

20 function keypad for programme entry. 

Programme verification at the touch of a button. 


(Kit includes all components, PCB, assembly 
and programming instructions). 


d 3-NOTE DOOR CHIME Jd o 
Based on the SAB0600 IC the kit is suppied with all 
components, including loudspeaker, printed circuit 
board, a pre-drilled box (95 x 71 x 35mm) and full instruc- 
tions. Requires only a PP3 9V battery and push-switch to 
complete. AN IDEAL PROJECT FOR BEGINNERS, 


Order as XK102. £5.00 


For a detailed booklet on 
remote control — send us 
30p & SAE today. 


“OPEN-SESAME” 


The XK103 is a general purpose infra-red transmitter! 
receiver with one momentary (normally open) relay con 
tact and two latched transistor output. Designed primarily 
for controlling motorised garage doors and two auxillary 
outputs for drive/garage lights at a range of up to 40 ft 
The unit also has numerous applications in the home for 
switching lights, TV, closing curtains, etc. Ideal for aged 
or disabled persons, 

The kit comprises a mains powered receiver, a four 
button transmitter, complete with pre-drilled box, 
requiring a 9V battery and one opto-isolated solid state 
switch kit for interfacing the receiver to mains appliances. 
As with all our kits, full instructions are supplied. 


Only £23.75 


Extra Solid State Switch Kits (XK104) and transmitters 
(XK105) can be supplied. 


XK104 £2.40 XK105 £10.50 


REMOTE CONTROL KITS 

MK6 SIMPLE INFRA RED TRANSMITTER 
Pulsed infra red source complete with hand-held plastic box. Requires @ 9V battery. £4.20 
MK7 INFRA RED RECEIVER 
Single channel, range approx. 20ft. Mains powered with a triac output to switch loads up to S00W 
‘at 240V ac. £9.00 {RC500K ~Special Price for MK6 and MK7 together £12.50 
MK8 CODED INFRA RED TRANSMITTER 
Based on the SL490, the kit includes all components to make a coded transmitter and only 
requires a 9V (PP3) battery and keyboard, 8 x 2 x 1.3cms £5.91 
MK10 16-WAY KEYBOARD 
For use with MK8 and MK18 to generate 16 different codes for decoding by the ML928 or ML926 
receiver (MK12) kit, £5.40 
MK11 10-Channol + 3 Analogue o/p IR Receiver 
Based on ML922 decoder IC. Functions include on/standby output, toggle, control of volume, 
tone and lamp brightness. Includes its own mains supply £12.00 
MK12 16-CHANNEL IR RECEIVER 
For use with MK8 kit with 16 on/off outputs, which with further interface circuitry, such as relays 
or triacs, will switch up to 16 items of equipment on or off remotely. Latched or momentary out: 

wuts ~ please specify when ordering. Includes its own mains supply. £11.95 
Raia £1-WAY KEYBOARD For use with MKB, MK18 and MK11 kits. £4.35 
MK16 Mains Powored IR Transmitter 
Mains powered for continuous operation ~ single channel, for applications such as burglar 
alarms, automatic door openers, etc. Range approx. 6 ft £2.50 
MK17 12V d.c. IR RECEIVER 
For use with MK6 or MK16. Relay output with DP 3 Amp change-over contacts, may be used as 
latched, momentary or “break beam” receiver, Operates from 6-13V dc. £9.50 
MK18 HIGH POWER IR TRANSMITTER 
Similar to MK8 but with range of approx. 6Oft. £6.20 
Ancillary Kits : MK2 Solid State Relay 
Opto-isolated with zero voltage switching. No. triac supplied. £2.60 
MK15 DUAL LATCHED SOLID STATE RELAY 
Comprises 2 x solid state relays and latch for use with momentary version of the MK12. 2 output 

triacs required (not supplied). £4.50 


SHORT FORM CATALOGUE - send SAE 
(6” x9"). We also stock Vero, Books, 
Resistors, Capacitors, Semi-Conductors etc. 


No circuit is complete without a call to — 


ELECTRONICS@ il 


11 Boston Road 
London W7 3SJ 


HOME LIGHTING KITS 


These kits contain all nevessaiy components and full 
Instructions & are designed to replace a standard wall 
switch and control up to 300w. of lighting. 


£14.30 


Ks Transinitterforabove £ 4.20 
£7.00 


TOE/K Extension kit for 2-way 
switching forTo300k £ 2.00 
£3.50 


TOR300K Remote Control 


TD300K Touchdimmer 


LD300K Rotary Controlled 
Dimmer 


MINI KITS 
MK1 TEMPERATURE 
CONTROLLER/THERMOSTAT 
Uses LM3911 IC to sense tempera- 
ture (80°C max.) and triac to switch 
heater. 1KW £4.00 
MK2 Solid State Relay 
Ideal for switching motors, lights, 
heaters, etc. from logic. Opto: 
isolated with zero valtage switching, 
Supplied without triac £24 
MK3 BAR/DOT DISPLAY 
Displays an analogue voltage on a 
linear ‘element LED display as 
bar or single dot. Ideal for thermo- 
meters, level indicators, etc. May be 
stacked to obtain 20 to 100 element 
displays. Requires §-20V supply. 


MK4 PROPORTIONAL 


TEMPERATURE CONTROLLER 
Based on the SL441 zero voltage 
‘switch, this kit may be wired to form 
a “burst fire” power controller, 
enabling the temperature of an en: 
closure to be maintained to within 
0.5°C. Max. load 3KW. £5.55 
MKS MAINS TIMER 

Based on the ZN1034E Timer IC this 
kitwill switch a mains load on (ar off) 
for a preset time from 20 mins. to 35, 
hrs. Longer or shorter periods may. 
be realised by minor component 

changes, Max. load 1KW. £4.50 


DISCO LIGHTING KITS 
DL 1000K 
This value-for-money kit 
features 8 bi-directional 
sequence, speed of sequence 
and frequency of direction 
change, being variable by 
means of potentiometers and incorporates a 
master dimming control, 
PGK Only £14.60 
A lower cost version of the above, featuring 
undirectional channel sequence with speed 
variable by means of a pre-set pot. Outputs 
switched only at mains zero crossing points 
to reduce radio interference to a minimum. 


nly £8.00 
Optional opto input DLAI Only 
Allowing audio ("beat") —light response. 


NEW pris000x 80 


This 3 channel sound to light kit features zero 
voltage switching, automatic level control & 
built in mic. No connections to speaker or amp 
required. No knobs to adjust ~ simply connect 


to mains supply & lamps. 
(1Kw/Channel) Only £11.95 


DVM/ULTRA SENSITIVE 
THERMOMETER KIT 


This new design is based on -——__ 
the ICL7126 (a lower power 
version of the ICL7106 chip) 
and a 31/2 digit liquid crystal 
display. This kit will form the 
basis of a digital multimeter 
(only @ few additional resistors and switches 
are required—details supplied), or a sensitive 
digital thermometer (-50°C to +150°C) 
reading to 0.1°C. The basic kit has a 
sensitivity of 200mV for a full scale reading, 
automatic polarity indication and an ultra 
low power requirement—giving a 2 year 
typical battery life from a standard 9V PP3 
when used 8 hours a day, 7 days a week, 


We have the SOFTY 2 
EPROM programmer in 
stock at £169 


THE KEY TO YOUR SECURITY IS IN OUR LOCK 


If the thought of car thieves, house breakers or people tampering with your electrical and 
electronic equipment upsets you, we have just the kit for you 
Our ELECTRONIC LOCK KIT includes 10-way keyboard and a special IC which provides a 
750MA output to drive a solenoid or relay (not supplied) when four keys are depressed in the 
correct sequence. This gives over 6,000 possible combinations! The sequence is prewired and 
may be easily changed by means of a small plug and socket. A “SAVE” function is also 
available enabling the open code to be stored (especially useful in a car when it is left in a 
garage for servicing as the open code need not be disclosed). Size: 7x6x3 cms. Power 
Consumption is 40uA at BV to 18V dc. 

£13.50 


Atonly £10.50 + VAT, itwilt make ay Electric Lock Mechanism 
smaller hole in your pocket | Suitable for use with existing 
than a bunch of keys! door locks and above electronic lock kit. 


24 HOUR CLOCK/APPLIANCE TIMER KIT 


Switches any appliance up to kW CT1000K Basic Kit .. 
on and off at present times once per CT1000K with white box (56/131 x 71mm) 
day. Kit contains: AY-5-1230 IC, (Ready Built) 


0. LED display, mains supply, 7 
display drivers, switches, LEDs, | Add 55p postage & packing +15% VAT to total. 
Overseas Customers; 


triacs, PCBs and full instructions. 
Add £1.75 (Europe), £4.50 (elsewhere) for p&p. 
Send S.A.E. for further STOCK DETAILS. 
Goods by return subject to availability, 


OPE 9am to 5pm (Mon to Fri) 


10am to 4pm (Sat) 


‘ALINGS NORTH. 
CIRCULAR RO 


HANWELL 
LT GARAGE 


ACCESS 
and TEL: 01-567 8910 ORDERS 
ce ASR | 01-579 9794 ENQUIRIES 


01-579 2842 TECHNICAL arter 3pm 
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Many Elektor circuits are accompanied 
by printed circuit designs. Some of these 
designs, but not all, are also available 
as ready-etched and pre-drilled boards, 
which can be ordered from any of our 
offices. A complete list of the available 
boards is published under the heading 
‘EPS print service’ in every issue, Delivery 
time is approximately three weeks, 

It should be noted however that only 
boards which have at some time been 
published in the EPS list are available; the 
fact that a design for a board is published 
in a particular article does not necessarily 
imply that it can be supplied by Elektor. 


f Ve 

\ Ji 

Please enclose a stamped, self-addressed 
envelope; readers outside UK please 
enclose an IRC instead of stamps. 

Letters should be addressed to the 
department concerned — TOE (Technical 
Queries). Although we feel that this is an 
essential service to readers, we regret that 
certain restrictions are necessary: 


1, Questions that are not related to 
articles published in Elektor cannot be 
answered. 


. Questions concerning the connec- 
tion of Elektor designs to other 
units (e.g. existing equipment) can- 
not normally be answered. An 
answer can only be based on a com- 
parison of our design specifications 
with those of the other equipment. 


. Questions about suppliers for com- 
ponents are usually answered on the 
basis of advertisements, and readers 
can usually check these themselves, 


. As far as possible, answers will be on 
standard reply forms. 


We trust that our readers will understand the reasons for 
these restrictions. On the one hand we feel that all technical 
queries should be answered as quickly and completely as 
possible; on the other hand this must not lead to overloading 
of our technical staff as this could lead to blown fuses and 
reduced quality in future issues. 


Sm © 
| 


THE MOST COMPREHENSIVE RANGE OF COMPONENTS, KITS 
AND MODULES IN THE WORLD & THERE’S ONLY ROOM FOR A 
FRACTION HERE, GET THE CATALOGUE AND FIND THE REST. 
BAND 2 TUNERHEADS (Varicap Tuning) 


2 MOSFET of stages MOSFET mixer, 
JFET IF preamp, with internally ampli 

x fied PIN diode AGC. Tuning voltage 

P tor 88-10BMHz is 2-8V. Buffered LO 
> output. AGC input 

145 x 70 x 24mm, 


Stock No 
40-05804 Bit 


124 254 
24.95 19.65 


7255 The latest complete FM 
tunerhead from RF input to 

stereo output, MOSFET RF 

stages, HA11225 IF and 

K 84437 storeo decoder, 7255 spacial offer price 

£30.00 plus VAT 


MY 911226A The 9112254 is the 7230 


y ‘edited’ and shrunk into a screened 
motal case, 97 x 6 x 24mm. The 
unit is ideally suited to use with 
synthasised tuner systems, 
Stock No 1:24 25+ 
40-91225 Built 20.82 16.25 


944378 ‘Hyporti’ series decoder module 
with the TOKO K 84437 pilot cancel 
- PLL IC birdy filter and the KB4438 muting stereo. 
audio preamp with 26/38kH2 pilot tone filtering, 
Stock No 1:24 25+ 
40:04378 Built 19.95 18.05 


DFCMS00 Wide range digital frequency/ 


SOMHz and 80-500MHz, 8 digit 
LEO display, mains or Ni:Cad battery operation 
Stock No. 1.24 5 

4001500 Kit 95.95 86.50 


AUTOBRIDGE 
‘An Automatic power tracking VSWR and self- 
ranging power mater. Complete Kit: All PCBs, 
board mounted components, meters, case 
(undrilled), transformer ov 


Stock No” 40-40400 £52.86 + £1.50 P&P 


FET DIP OSCILLATOR 
An essential piace of test equipment for the RF 
constructor, GOO or WM function covering 1.6 


printed case, wire ete. for coils and printed scale, 

Stock No 124 26+ 
40-16215 Kit 1790 16.20 

> 10.MHz SSB GENFRATOR 

PCB, All components, eight-pole crystal 

filter. 
Stock No. Prico 
40-10700 £29.65 


R&EW PROJECT AND DATABRIEF PCBs 
High quality glass fibro printed circuit boards 


Ral aenaieNY ke baneret gusiad ie Resto 
<5 La ee & Electronics World, 
27MHz Deviation Motor Ae 
; 
SST, TW 'Rattorn Generator £5.70 
Pied «EN 


MC145151 £2.57 
2m Pro-amp £0.97 
Ke4417 (Undritied) £0.60 
0:30V PSU £3.92 
2m PA Mk IL £5.14 
ULN3859 (Undritied) £0.84 
SSB Exciter £3.37 
HA12017 £2.16 
Up Converter £4.75 


2m PRE-AMP 

Very compact low-noise MOSFET 2m pre. 

—_ i/p and 0/p impedance; 50 ohm size; 34 x 9 
Pe MY 


40-14400 Kit 


70cm PRE-AMP 
Compact low-noise pre-amp. Gain at 433 MHz; 
138, 1/P and O/P impedance 5Oohms. Size 
50 x 10 x 17mm, From March '82 R&EW 
Stock No. 124° (25+ 
40:07000 Kit 3.90 


2m POWER AMP. 
20 watt 144MHéz linear power amplifier. 1068 


REMEMBER — THE LOWEST PRICED NICADS : AA 80p; C £2.35; Sub D £2.15; D £3.05; PPS £3.70 | 


Developed from original class C 
1 A&EW. High power output r 
Pro-drilled heatsink, optional RX preamp. Kit 


1:24 254 


40-14421 Less Preamp 28.50 25.65 
40-14422 With Preamp 30.40 27.36 


AND THERE’S PLENTY MORE IN THE CATALOGUE 70p inc. 
ee 
RETAIL SHOP OPENING HOURS NOW IN STOCK 
Monday to Thursday 8.30-6.30 /MGOMIcinmnntetr 
Friday 8.30-8.30 Saturday 9.00-5.30 Switched - Capacitor Filter 


(Access + Barclaycard orders accepted) incor £008, 

ALL PRICES SHOWN EXCLUDE VAT. P&P 50p per order. 
AMBIT INTERNATIONAL DEPT.ELEKTOR 

200 North Service Road, Brentwood Essex 


TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM14 4SG 


HAT AR 
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TYPE 


CE6O8 

E1004 
E1008 
E1704 
E1708 
E3004 


FE9O8 
FE1704 


OZ B>rov-o 


METERS 


PANEL MOUNTING in 60, 100, 500uA. 1, 5, 10, 
model. 


EE, Tange 


| 60x 45 mm 


£5.95 
MULTIMETERS 
NHs6A | 


Large range of types in stock, also probes leads, accessories ete. 


YN36OTR 


Now ~ 20KANV 
AC/OC/RES/AB 
in 23 ranges 

130 x 88 x 37mm 145 x 96 x 45mm, 
£11.20N £16.45N 


SOLDERING IRONS 


Also large stocks of bits, desoldoring devices, accessories ete. 
ANTEX C 240V £4,60N; X 25-240 £5.30N; CSBP £5.45N; XSBP C6.56N 
S14 Stand £1,70N 

ORYX 50 watt temp. controlled £13.75N; Stand £4.00N 

SOLDER 500gm/18SWG £7.60N: Desolder braid 1.5m 4p 


DISCOUNTS ON ALL ITEMS EXCEPT PRICES MARKED N 


KEYBOARD For use with 2X81 £31.30N; Keyboord case £13.46N 


LEO 3% digit (1999) 
Push button 

26 ranges 

170 x 80 x 38mm 
£32.00N 


20KAUV: ACIDCIR/ 
dB /Transistor Test 
in 21 ranges 


YO 


MAGNETS 


CRIMSON ELEKTRIC POWER AMP MODULES HAVE DONE IT ALL 


CHOOSE our acclaimed Bipolar Modules for the best in Hi Fi. These modules have been 
widely used by professional bodies. They are high slew, low t.h.d. devices without 
need for the output fuses that spoil fidelity. they have instantly resentable ‘electronic 
fuse’ and are L-bracket mounting for flexible installation. 


CHOOSE our Mosfet Modules for the most difficult loads. These modules are rugged 
and make ideal line step-up transformer drivers. They respond down to d.c. and make 
excellent servo-driving devices. They have low d.c. offset drift due to j fet inputs. 


MAX O/P SUPPLY VOLTAGE 
POWER TYP MAX 
6ow/sn 435 +40 
1OOW/40 £35 +40 
120W/8n £45 +50 
200w/4n £45 £63 
1s0Ww/sn +60 £63 
320w/4n +60 +63 
9ow/sn +45 +60 
17OW/40 +45 +60 


Export — No problem. 


Please write for quotation or quote your Visa/Master Charge card number. 


Crimson tektrik 


FREEPOST 9 Claymill Road, Leicester LE4 7JJ England 


ELECTROVALUE 


FOR SERVICE YOU CAN TRUST 
NICAD CHARGERS 


For PP.NC7SG £4.95N; For AAC of D:NC1230 £8.20N 


SWITCHES 


‘Type CK-1P/12 way, 2P/6 way, 3P/4 way, 4P/3 way 48p; Min. Toggles ~ $7101 
SPOT 67p; $7201 OPOT 80p; $7301 3PDT £1.64; $7401 4POT £2.75; 87211 
1P3W £1.40; Contre off $7103 SPOT 71p;_ $7203 DPOT 969; Push Button min. 
£8531 make/8533 break 62p; 8225 OPOT £1.34 

DUAL IN LINE ERG colour coded 0.3" x 0.1" format. On/OIT single throw 2° 
S0S254p;  4P SDS4 9p; GP SDS6 £1.38; BP SDSBE1.87; 10P SDSO £2.10 
Low cost O-t-. 4P ONSO4 65p; DNSOB £1.00. 


CATALOGUE ‘82 70p POST FREE INC. 70p REFUND VOUCHER, 


BOXES 


High quality Black ABS plostic or diecast plain or stove grey 
Low DO ABs PLAIN STOVE GREY 


50 80 25 s001P 5001 123p 
100 60 25 ‘so02P $002 184p 
3° 63 31 5003 5003 184p 
121 66 40 ‘sooap 5004 240p 
152 82 6 5005 5005 288p 
192 113 61 s006P 5006 268p 


90p 
17 
143 
162 
216p 
314p 


2002 
2003 
2004 
2008 
2006 


96p 
109 
1145p. 
134 
238 


VERO RANGE Plastic Boxes 
L w 
Sip 


83p 
151p 


2 47 
120 60 
180 no 


*G" RANGE Professional Instrument Cases, 


194 90 21089 
224 140 64 21090 £11.02N 
302 170 84 21091 £14.96N 


VEROBOX CASES ABS, light grey top, dark grey bottom + 2 Ali. panels 
L cy Ho TYPE 


205 40 21034 
205 1400-75 (21035, 
205 110 21036 
180 12039-21097 
180 12065 (21038 
180 90 21039 
155 39 21040 
155 85 © GO 21041 
185 85 = 8021042 
125 3021047 
125, 3921048 
125 65 5021049 


£7.28N 


PRICE 


£4.52 
£5.02 
£6.54 
£4.11 
£4.40 
£4.69 
£3.31 
£3.61 
£4.30 
£2.35, 
£2.99 
£2.37 


CAPACITORS Loy 


POLYSTYRENE, SIEMENS 
5% Tolerance 160V 

5, 7, 10, 12, 18, 18, 22, 27, 33 39pF 1p: 47, 66, 68, 82, 100, 120, 150, 180, 220, 
2170, 390, 390, 470, 860, 68, 820pF, tn, 192, in5, Inf, 2n2, 2n7, 3nd, 3n9, 41n7,10p, 
56, 6n8, 892, 100, 13p. 

CERAMIC Very small 1.8, 2.2, 2.7 etc. up to In Sp each. 
518, 5p; 10n, 22n, 6p; 33n, 47n, 7p; 100n, Bp. 


POLYESTER, SIEMENS LAYER TYPE 7.5mm lead spacing 100V 
1n7, 68, Bn2, 109, 12n, 169, 189, 22n 270, 33n, 390, 470, 


270, 3300, 3900, 
20236; 225mm 


1n5, 2n2, 303, 4n7, 


ELECTROLYTICS 

NON-polar (for LS X-overs) OV poak 2UF 26p; 
25uF, 37p; 40, 60UF, 59p: 100UF, 69p. 
POLARISED SIEMENS or MULLARD FOR QUALITY (uF/V) 1/63, 2.2/63, 
4,7163, 6.8/40, 10/25, 22/10, 10p each; 10/40, 22/25, 47/10 11p; 47/25, 12p 
100/10, 13p; 100/25, 100/40, 18p; 220/10, 220/16, 16p; 220/25, 18 

20p; 470/10, 470/16, 470/25, 1000/10 19p: 470/40, 1000/16, 

6p; 1000/40, 2200/16, 44p; 1000/63, 75p: 2200/40,'1700/16, 73%; 

Pluggable SIEMENS single ended 

1163, 2.2169, 4.7/69, 269; 10/63, 22163, 220; 22/40, 47/16, 10p: 47/40, 240: 4 
MDB. GU. ai, Se Ba 
47016.3, 169! 470/10, 16p: 470/16, 189; 
1000/16, 230 

Large Cans — SIEMENS 

2200/63, £1.77;, 4700/40, £1.78; 4700/63, £2.96; 4700/100, £6.54; 10,000/16, £1.93; 
40/25, £2.76; 22000/16, £3.20; 22000/25, £4.73, 

TANTALUM 

0.1/95, 0.22/36, 0.47/36, 1/35, 2.2/16, 13p each; 2.2/35, 4.7/96, 4.7116, 1016.3, 16p: 
8.7138, 10/16, 22/6.3, 10/26, 18p; 22/16, 22/25, 33/10, 4716.3, 100/3, 30p: 

LOW LEAKAGE All single ended 


0.1/50, 0.22/60, 0.47/60, 4.7/35, 11p: 1/80, 2.2150, 4.7/50, 11p each; 10/16, 22/6, 11p: 
10/35, 22/10, 22/16, 22/38, 47/6, 47/10 12p: 47/16, 160/6, 11p. 


4uF, 28p; 6,8, 10, 16UF, Sap: 


NORMAL DESPATCHES WITHIN 24 HOURS 


SIEMENS LED Bar Driver UAA 180 £1.65, 


U DRIVING? 


INDUCTION LOOP TRANSMITTERS 
VIBRATORS/SHAKERS 
SERVOMOTORS 


PRICE INC 

THD TYP VAT & POST 
+ 01% £21.50 
018% £25.00 
01% £28.00 
+015% £35.50 
01% £35.50 
02% £49.50 

+ 01% £30.00 
025% £39,00 


SIEMENS 
Touch Switeh 1,C,S6668 £2.14 
Data ~ 30p oF FREE on request with 1,C 


CMOS SUPER SAVERS (Prices Net) 


4000 20p 14p 
4001 34p 14p 
4002 45p 14p 
4006 16p 14p 
4007 4p 4p 
4008 40p 14p 
4009 40p 20p 
4010 40p 46p 
4011 46p 6p 
4012 23p 53p 
4013 23p 40p 
4018 45p 60p 


4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 


4027 
4028 
4029, 
4030 
4041 
4042 
4043 
4044 
4046 
4049 
4080 
4060 


4069 
4070 
4071 
4072 
4081 

4082 
4093, 
4510 
4511 

4516 
4518 
4520 


RESISTORS 


1/4, 1/3, 1/2, Wawatt ~ all 2p each, 10 of one value 15p 
2% Mullard metal film 6.1 ohms ~ 300K Sp each, 10 of one value 40p. 
5% ware wound 3W oF 7W, m ost E12 values 1. Zohins to 8K2 9p each 10 for 70pN 


ALL MERCHANDISE BRAND NEW & GUARANTEED TO SPEC. 


POTENTIOMETERS 


Carbon Rotary (P20) 1000hms ~ 4M lin, 2200hms ~ 2M tog, 32p each wawitch 87p 
‘Dust gang P20) 4K? = 1*42 in, oF log. 9p wawatch £1.50 


SLIDERS 


‘58mm, low cost 10K 1M log only 29p. Std, 88mm mono AK7 ~ 1M lin, oF tog, 74p stereo 
matched £1.25, Graduated bevels 34p wach. 


PRESET 

Min 10mm dia, Hon. of Vert, 1000hms.—1M 13p. 

Proset Cermet rectitinear type B9P 1000hm ~ 1M £1.06 each 
Proset Germet 10mm dia. Horie. ot Vert, 1000hm ~ 1M 28p 
Plessey MPW T moulded carbon 47ohms — 2M2 58p each, 


CREDIT CARD ORDERS can be accepted 
or Telephone. Giro A/c no. 38/671/4002 


Mail Order 


VAT additional at 15% on all UK orders 
FREE POSTAGE. and packing on UK C.W.O. orders value £5.75 line. VAT) and 
‘upwards, Under £5.75 add 40p linc. VAT) 
DISCOUNTS on orders over £23.00 ~ 5% 
£57.50 ~ 10% 
Not applicable to ‘Net* items (shown by IN after the price) or to orders paid 
for by credit card. 


PLEASE MENTION THIS JOURNAL WHEN WRITING etc. 


‘MAIL ORDERS TO HEAD OFFICE & SHOP AT EGHAM 


ELECTROVALUE LTD. 
28F St. Judes Road, Englefield Green, Egham, Surrey TW20 OHB 
Telephone Egham (STD 0784; London 87) 33603; Telex 264475 
Also in Manchester for personal shoppers at:— 


680 Burnage Lane, Burnage, Manchester M19 1NA 
Telephone 061-432 4945 


Computing Shop:— 
700 Burnage Lane, Manchester Telephone 061-431 4866 
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BK ELECTRONICS 
Prompt Deliveries 
VAT inclusive 
prices 
Audio Equipment 
Test Equipment 
by 
Thandar 


MULLARD SPEAKER KITS 


A PURPOSELY DESIGNED 40 WATT R.M.S. 
BOHM SPEAKER SYSTEM _ RECENTLY 
DEVELOPED BY MULLARD’S SPECIALIST 
TEAM IN BELGIUM. Kit comprises a Mullard 8” 
Woofer with foam surround and aluminium 
voice coil. Mullard 3” high power dome 
tweeter. B.K.E, built and tested crossover, 
based on Mullard circuit combining low loss 
components, glass fibre board and recessed 
loudspeaker terminals. Recommended cabinet 
size 240 x 216 x 445 mm. 

A superb sound at a relatively low cost. 
Complete with instructions. Price £14.90 + 
£1.88 pep per kit. 


iy 1000 MONO DISCO MIXER 


A superb fully built and tested mixer/pre-amp with integral power 

Inputs 2 turntables (ceramic cartridge), Aux. for tape deck etc., plus Mi 

New 5" 30 watt mini version of above now avail- ‘override switch, all with individual level controls. Two sets of active tone controls 
able. (bass and treble) for Mic. and main inputs. Master volume control. Monitor output and 
Recommended cabinet size 180 x 165 x 295mm with select switch and volune control. 

Outputs Main 750 mV Monitor 500 mW into 8 ohms. Supply 220/240V AC5SO/60Hz Leader 
Sizo 225" x 45" x 23" price £39.99 + £2.60 P&P 


1K.WATT SLIDE DIMMER KEYBOARDS 


Comprising of a top panel and tape mechan Controls loads up to 1KW . 
ism coupled to a record/play back printed Compact size 

board assembly. Supplied as one complete rig alae 

unit for horizontal installation into cabinet or Saree. aes 
console of own choice. These units are brand i 
new, ready built and tested 

Features: Three digit tape counter. Auto 
stop. Six piano type keys, record, rewind, 
fast forward, play, stop and eject. Automatic 
record level control. Main inputs plus 
secondary inputs for stereo microphones. 
Input Sensitivity: 100mV to 2V Input Im- 
pedance: 68K. Output level: 400mV to both 
left. and right hand channels. Output Im- 
pedance: 10K. Signal to noise ratio; 45dB. 
Wow and flutter: 0.1°o. Power Supply re- 
quirements: 18V DC at 300mA. Connectioris 
The left and right hand stereo inputs and 
outputs are via individual screened leads, all 
terminated with phono plugs (phono sockets 
provided). Dimensions: Top panel 5Vain x 


Price £13.90 + £1.00 pép per kit. 


STEREO CASSETTE TAPE DECK MODULE. 


Easy snap in fixing through | 


panel/cabinet cut out MEMBRANE Tt REVEOARDATE 
Insulated plastic case 

t manufactured from a tough poly- 
Full wave control using 8amp Carbonate film mounted on tmm. 
triac glass fibre printed circuit board 
Conforms to BS800 Assembly incorporating silver plated 


Suitable for both resistance $8™Ule, numeric | 


and inductive loads Standard keyboard pr J 
innumerable applications in and A-F functions. 
industry, the home, and discos/ Size: 100mm * 100mm Price: £5.99 + 3p p&p 
theatres etc, Alpha Numoric Keyboard Full 
ieee size 65 key non encoded keyboard 
Price: £11.70 each + 50p P&P with the commonly _ required 
(Any quantity) functions in a Qwerty array. Matrix 
output via a 16 pin DIL socket 
Size: 350mm x 102mm Price: £13.99 +50p pétp 


BSR P256 TURNTABLE 


11Y4in. Clearance required under top panel 
2%ain. Supplied complete with circuit dia 
gram and connecting diagram. Attractive 
black and silver finish 

Price £26.70 + £2.50 postage and packing. 
Supplementary parts for 18V D.C. power supply 
(transformer, bridge rectifier and smoothing 


6 pmino type keys 


NEW RANGE QUALITY POWER LOUD- 
SPEAKERS (15", 12" and 8"). These 
loudspeakers are ideal for both hi-fi and 
disco applications. Both the 12° and 15 
units have heavy duty die-cast chassis 
and aluminium centre domes. All three 
units have white speaker cones and are 
fitted with attractive cast aluminium 
(ground finish) fixing escutcheons. 
Specification and Price: ~ 


15" 109 watt R.M.S. Impedance 8ohm 
59 oz, magnet, 2” aluminium voice coil 
Resonant Frequency 20Hz. Frequency 
Response to 2,5KHz. Sensitivity 9748 
Price £32 each £3.00 Packing and Car- 
nage each. 


capacitor) £3.50. 


P256 turntable chassis @ S shaped tone arm 
© Belt driven @ Aluminium platter @ 
Precision calibrated counter balance @ Anti 
skate (bias device) @ Damped cueing lever 
@ 240 volt AC operation (Hz) @ Cutout 
template supplied @ Completely manual arm 
This deck has a completely manual arm and is 
designed primarily for disco and studio use 
where all the advantages of a manual arm are 
required. 
Price: £28.50 + £2.50 P&P 


op POWER AMPLIFIER MODULES 


100 WATT R.M.S. AND 300 WATT R.M.S, 
MODULES: 

Power Amplifier Modules with integral _ toroidal 
transformer power supply, and heat sink. Supplied 
as one complete built and tested unit. Can be fitted 
in minutes. An LED Vu meter is available as an 
optional extra. 


SPECIFICATION: 

Max Output Powor: 110 watts R.M.S. (OMP 100) 
310 watts R.M.S. (OMP 300) 

Loads: Open and short circuit proof, 4-16 ohms, 

Froquoncy Response: 20Hz — 25KHz +348. 

Sensitivity for Max. Output: 

500mV at 10K (OMP 100) 1V at 10K (OMP 300) 


T.H.D.: Less than 0.1% 

Supply: 240V 60Hz 

Sizos: OMP 100 360 x 116 x 72mm 
OMP 300 460 x 153 x 66mm 

Pricos: OMP 110 £31.60 each + £2.00 P&P 
OMP 300 £89.00 each + £3.00 P&P 
Vu Meter £6.50 each + 50p PEP 


12° 100 watt R.M.S. Impedance 8 ohm, 50 oz magnet. 2) aluminium voice coil 
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price 


£23,70 each. £3.00 Packing and Carriage each. 


8" 50 watt R.M.S. Impedance 8 ohms, 20 oz. 1%" aluminium voice coil, Resonant 
Frequency 40Hz, Frequency Response to 6KHz, Sensitivity 92dB, Also available with 
black cone fitted with black metal protective Price: White cone £8.90 each. Black 
conelgrill £9,50 each. P & P £1.25 each. 


PIEZO ELECTRIC TWEETERS - MOTOROLA 

Join the Piezo revolution. The low dynamic mass (no voice coil) of a 
Piezo tweeter produces an improved transient response with a lower 
distortion level than ordinary dynamic tweeters. As a crossover is not 
required these units can be added to existing speaker systems of up 
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS 
SUPPLIED WITH EACH TWEETER. 


TYPE ‘A’ (KSN2036A) 3” round with protective 
wire mesh, ideal for bookshelf and medium 
sized Hi-fi speakers. Price £3.45 each. 


TYPE ‘B’ (KSN1005A) 3'%” super horn. For 
general purpose speakers, disco and P.A 
systems etc. Price £4.35 each. 


TYPE ’C’ (KSNG016A) 2” » 5” wide dispersion 
horn. For quality Hi-fi systems and quality 
discos etc. Price £5.45 each, 


TYPE ‘D’ (KSN1025A) 2” » 6" wide dispersion 
horn. Upper frequency response retained 
extending down to mid range (2KH2). Suitable 
for high quality Hi-fi systems and quality 

\yiiscos. Price £6.90 each. 


TYPE ‘E’ (KSN1038A) 3%" horn tweeter with 
attractive silver finish trim. Suitable for Hi-fi 
monitor systems etc. Price £4.35 each. 


Matching 3-way loudspeakers 
and crossover 
Build a quality 6Owatt RMS system Bohms 


Build a quality 60 watt R.M.S. system 
% 10” Woofer 35Hz-4.5KHz 

& 3" Tweeter 2.5KHz-19KHz 

%& 5” Mid Range 600Hz-8KHz 


ke 3-way crossover 6dB/oct 1.3 and 6KHz 
Recommended Cab-size 26” x 13” x 13” 


Fitted with attractive cast aluminium fixing es. 
cutcheons and mesh protective grills which are 
removable enabling a unique choice of cabinet 
styling. Can be mounted directly on to baffle 
with or without conventional speaker fabrics 
All three units have aluminium centre domes 
and rolled foam surround, Crossover com 
bines spring-loaded loudspeaker terminals and. 
recessed mounting panel 

Price £22.00 per kit + £2.50 postage and pack 
ing. Available separately, prices on request 


12'' 80 watt R.M.S. loudspeaker. 

A superb general purpose twin cone loud 
speaker. 50 oz. magnet. 2° aluminium 
voice coil, Rolled surround. Resonant fre 
quency 25Hz. Frequency response to 
13KHz. Sensitivity 95dB, Impedance Bohm 
Attractive blue cone with aluminium 
centre dome. 

Price £17.99 each + £3.00 P&P. 


TYPE ‘F’ (KSN1057A) Cased version of type 
‘E’. Free standing satellite tweeter. Perfect 
add on tweeter for conventional loudspeaker 
systems. Price £10.75 each. 
U.K. post free (or SAE for Piezo leaflets). 
wer BK. ELECTRONICS cee. cx 


(eae 
37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY = a | 


& SAE for current lists. % Official orders welcome. %& All prices include VAT. % Mail order only. %& All items packed (where 
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572. 


TYPE 'D' 


TYPE 'E’ 
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ELECTRONIC 
HOBBIES FAIR 


Alexandra Pavilion London November 18 — 211982 


The biggest and best event ever to be 
staged for the 


electronic hobbies enthusiast! 


Walk into a whole world of electronic 
equipment. —Everything from resistors, IC's to 
home computers, transmitting and receiving 

units, citizens band radio and peripheral 


equipment, video games, musical instruments, 
radio control models. .. .In fact whatever your 
particular electronic hobby you'll find this show 
will be the most interesting and informative 
way to discover all the latest developments in 
your particular field. 

Other attractions willinclude radio and TV 
transmission, electric vehicles, radio controlled 
models, and demonstrations by local and 
national organisations. 

This is the age of the train —British Rail are 
offering a cheap rate rail fare from all major 


OPENING TIMES 


stations in the country direct to Alexandra 
Palace—a bus will be waiting on your arrival to 
take you to the show. Ticket price also includes 
admission to the exhibition -so let the train 
take the strain to the Electronic Hobbies Fair. 


Ticket prices at the door are £2 for adults, £1 for 
children but party rates are available for 20 
people or more. To find out more, contact the 
Exhibition Manager, Electronic Hobbies Fair, 
IPC Exhibitions, Surrey House, 1 Throwley Way, 
Sutton, Surrey SM1 400. Tel: 01-643 8040. 


Electronic Hobbies Fair is sponsored by 
Practical Electronics, Everday Electronics and 
Practical Wireless and is organised by 
IPC Exhibitions Ltd. 


Thursday 18 Nov. —10.00-18.00 


Friday 


49 Nov, —10.00-18.00 


Saturday 20 Nov. —10.00-18.00 
Sunday 21Nov.—10.00-17.00 


advertisement 
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hit 
oa it INTERNATIONAL 


THE MOST COMPREHENSIVE RANGE OF COMPONENTS, KITS 
AND MODULES IN THE WORLD & THERE’S ONLY ROOM FORA 
FRACTION HERE, GET THE CATALOGUE AND FIND THE REST. 


0.11 4515 1.25 74LS10 0.12 74LS138 0.30 
0.13 4516 0.60 7411 0.12 74LS139 0.30 
0.25 4518 0,35 74LS12 0.12 74LS145 1,20 
0.30 4520 0.60 74LS13 0.20 748151 0.30 
0.11 4521 1.30, 74LS14 0.30 748153 0.27 
0.14 4522 0,89 74LS20 0.12 74LS154 0.99 
9.25 4526 0.60 74182) 0.12 © 7418185 0.35 
. 4527 0.80 4L; 0.12 74LS156 0.37 
0.40 4528 0.65 TALS26 0.14 74LS157 0.30 
0.38 4529 0.70 74827 0.12 748158 0.30 
0.55 4531 0.65 74LS28 0.15 74LS160 0.37 
0.55, 4532 0.80 74LS30 0.12 74LS16) 0.37 
0.55 4534 4.00 74LS32 0.12 74LS162 0.37 
0.15 4536 2.50 74L833 0.15 74LS163 0.37 
0.33 4538 0.85 74LS38 0.14 748164 0.40 
4025 0.15 4539 0.80 74.840 0.13 74LS165 0.60 
= 4027 0.26 4543 0.80 74LS42 0.30 74LS168 0.70 
°o 4030 0.35 4549 3.50 74847 0.35 74LS169 0.85 
& 4043 0.50 4553 2.70 24LS48 0.45 74LS170 0.90 
y 4044 0.60 4554 1.20 74LS49 0.55 7ALS173 0.60 
Hm 4046 0.60 ©4555 0.35 741851 013 7418174 0.40 
Bl 4049u8 0.24 ©4556 0.40 © 74.854 0.14 -74L8175 0.40 
» 1050 0.24 4557 2.30 74LS55 0.14 74LS181 1.05, 
cy 4051 0.55 4558 0.80 74873 0.21 74LS190 0.60 
4060 0.75 4559 350 74.874 0.16 74L8191 0.60, 
Re 4066 0.30 4560 2150 74.875 0.22 7418192 0.48 
wn 4068 0.16 4561 1.00 74LS76 0.20 748193 0.42 
o Pan 014 4862 2:80 74.878 019 748194 0:35 
4070 016 © 4566 7120 74883 0.40 7418195 0:38 
og 4071 0.16 © 4568 1.45 74885 0.60 7415196 0.55 
«3 Baa 018 4869 170 741886 0.14 741822) 0:60, 
fay 4073 0.16 = 4581 018 © 74890 0.28 74LS240 0.80 
4075 016 © 4572u8. «= 0.22 74892 0.31 74LS241 0:80, 
i 4076 0.55 4580 3.25 © 74L893 0.31 7418242 0.70 
ei 4077 0.18 = 4581 1/40 74LS95 0.40 © 7418243 0.70 
. 4078 0.18 4582 0.70 74LS96- 1,20 74LS244 0.60 
9 4081 0.12 4583 0.80 74.8107 0.25 74LS245 0,80 
3 Bg O80 bes Sag patsis2 «930 falsesa = O.37 
4175 0. 4 0.45 5 E 
) 4502 0. 60 4104 1.05 748113. 0.20 74LS260 0.60 
re] 4503 0.50 40195 1.08 74LS114 0.19 74LS266 0.22 
5 4506 0.70 74LS00 0.10 748122 0.35 748273, 0.70 
n 4507 0.37 74LS01 0.10 74LS$124 1,80 TALS279 0.35 
ae 4508 1,50 74802 O11 74L$123 0.35 74LS365 0.32 
% a gee ratses ON} Tatsta8 «= Oze 7atsue7 O32 
4511 0.45 74804 0.12 Us 
® Bae oles pasos «= t374L8132 a2 7aL8368 «0.36 
% Bog 1:28 741508 0.12 «748133 0.24 7418373 0.70 
ro) Memory Micros Linears: 
foi LMIOCN 3,88 SL1611 1.60 84433 1.62 U265 3.16 
& 2 1.60 KB4413 95 U266 2.43 
L149 1.86 SL161 41 ‘| U : 
8 U237B 1.28 © SL1613 2.06 KB4436 2.53 C7137 7.60 
Ce) 
U247B 1.28 SL1620 2.17 KB4437 1.75 1CM7216B 19.50 
bi 02578 1:28 8L1621 217 kBaaas 1:29 ICM7216C 19.95 
q U267B 1.28 SL1623 2.44 heteees 2 Ht Mat 7A 4 88 
$e M324 0.45 SL1625 217 21 
Pa LM339N 0.66 SL 1630 4.62 MC5229 9.60 95H90 7:80 
oy F347 1:60 SL1640 1:89 SL6270 2.03 010551 2/45 
q LM348 0.90 SL1641 1.89 SL6310 2.03 peeee G 4 
LF361 0.49 TOA2002 1.25 —SL6440 3:38 HD4401 
B ie 0.76 ULN2242 3.05 SL6600 3.75 HD44752 8.00 
EM LM380N —«1100-«:ULN2283. «1.00 SAS6610 1.48 MC145151P 6.00 
ZN419CE 1,98 CA3089 1.84 SL6640 2.75 Z80A 3.75 
Qa 2N427E/8 6.28 CA3130E 0.80 SL6690 3.20 ZB0A P10 3.50 
a NES44 1.80 CA3130T 0.90 ered ‘ a8 een Bu oon 
NESSSN 0.20 CA3140E 0.46 SAS6710 Z80A 
Pail SL560C 1.98 CA3189E 2.20 LS7225 3.65 280A DART 7.50 
A NE564 4.29 CA3240E 1.27 1CM7555 0.94 1,00 
NE567 1130 MC3357 2.85 ICL8038CC 4.60 1.00 
PA uA741CN 0.20: ULNSB59.—2.95 TKIO170— 1.87 
n TBA820M 0.78 M3900, 0.60 TK10321 2.75 00 
fa 2NA1034 © 2.10 LM3909N 0.68 HAII223, 2.15 58 
1035, 450 LM3914N 2.80 -HA11225 «1.45 90 
(o} TOA1062 1.95 KB4412 1,95 HA12002 1,22 75 
PM TOAI083 1.95 KB4417 1180 HAI2402 1.95 50 
TDA1090 3.05 KB4420B8 1.09 HAI2411 1.20 25 
a HA1197 1.00 KB4423 2.30 HA12412 1.55 65 
fei C1350 1120 KB4424 165 | LFI9741 0.33 ‘49 
2 HA1370 1:90 KB4430 2:30 MK50375 3.85 69 
HA1388 ©=—-2.75 —-KB4431 1:95 MMS53200 3.90 
| SL1610 1.60 KB4432 1.95 U264 2.27 
GN 
gi AND THERE’S PLENTY MORE IN THE CATALOGUE 70p inc. 
3] 
5 Coils, Filters: Toko, Murata, NTK, Cathodeon. 
2 
Pa SFE6.OMA 0.80 CDA10.7MA 0.70 10M15D 14.50 
CFSE10.7 0,80 SFE27MA 0.94 LFB4 1.95 
it 
i SFE10.7MA 0.45 SAF10.7MC-Z 3.75 LFB6/CFU455H 1.95 
CFSB10.7 0.50 MF45510AZ12118.55 LFB8 1.95 
SFE10.7MJ 0.50 MFL45501L 11.95 LFB10 1.95 


SFA10.7MF 0.75 10M15A 1.99 LFB12/CFU455F 1.95 
SFE10.7ML 0.70 21M15A 3.45 LFH6S/ 

SFE10.7MX 0.95 45M15A 5.95 CFW455HT 2.45 
CFSH10.7M1 0,50 10M22D 17.20  LFH8S 2.45 
CFSH10.7M2 0.50 10M8D 15.50 LFH12S/ 


CFSH10.7M3 0.50 CFW455FT 2.45 
TOKO FIXED VALUE CHOKES (E12 Values) 


7BA- 1 to 1000uH 16p 1ORB - 1 to 120mH 33p 
8RB - 1 to 33mH 19p 10RB - .15 to 1,.5H 43p 


RETAIL SHOP OPENING HOURS NOW IN STOCK 

Monday to Thursday 8.30-6.30 [IMD SINCSITSn EDT 

Friday 8.30-8.30 Saturday 9.00-5.30 aimee seen er 

(Access + Barclaycard orders accepted) : 

ALL PRICES SHOWN EXCLUDE VAT. P&P 50p per order. 
AMBIT INTERNATIONAL _ DEPT.ELEKTOR 


200 North Service Road, Brentwood, Essex 


TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG 


Up-to-date electronics 
for lab and leisure 


If you experienced difficulty in obtaining this 
magazine take this form along to your 
newsagent and ask him to reserve a copy for 


you each month. 
To the newsagent: 


If you experienced difficulty in fulfilling our 
customers order, contact our distributors: 
Seymour Press, 334 Brixton Road, 


London SW9 7AG. 
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Farming solar energy 


| The biggest european solar power 
station with a 300 kW capacity is being 
built on the North Sea island of Pellworm 
in Schleswigholstien, Germany. The 
station is scheduled for completion in 
July 1983 and will provide the energy 
requirements for the convalescent home 
that is a feature of the island. The solar 
panels cover an area of roughly 16000 
square metres which is equal to about 
two football pitches. The entire project 
is being developed by AEG Telefunken 
of Germany. The generator directly 
converts solar energy into electrical 
energy. Since the plant is built on farm 
land, and the land is still required, the 
total solar array is raised about one 
metre above ground level allowing the 
area to continue to be used for sheep 
grazing. The three million pound 
project is financed primarily by the 
German Ministry for Technology and 
the E.E.C. 

The entire project is being treated as 
an experiment and if it is successful the 
lessons learned will be used in the 
construction of further solar power 
stations with power outputs up to 2 MW. 
Long term reliability with low mainten- 
ance costs are the prime objectives being 
sought. The solar experts of AEG have 
gained considerable experience in the 
third world countries where energy 
from solar sources is extremely im- 
portant. 

The island of Pellworm is the site of a 
large convalescent centre and for this 
reason solar energy is well suited. 
Paradoxicaly, the energy requirements 
of the hospital is greater in the summer 
months than in the winter. Battery 
storage units are used to cater for 
energy use at nights and periods of poor 
weather. The solar farm is capable of 
providing more energy than is required 
and the surplus provides assistance to 
the regional grid system. 

Today the cost of 1 kWh of solar energy 
is about £ 0.50 and AEG consider that 
this could be reduced by 1986-88 to 
about 7p per kWh, a very considerable 
saving. This is not the first venture of 
this type that AEG have developed in 
Europe. Two others, both 50 kW instal- 
lations, are a milk farm in Ireland and 
a naval college in Holland. One aim of 
these developments is to be sure of an 
energy supply to provide an export 
potential to areas like the third world 
countries. It is believed that by the 
year 2000 a good proportion of the 
worlds power will be provided by solar 
means. 


selektor 


Storage capacity of 6000 Ah 


The construction of the present solar’ 


farm used standard industrial compo- 
nents. The solar generator itself consists 
of 15840 modules which are divided 
into 22 switchable sub groups. The 
solar panels are mounted at an angle 
of 40° by a framework consisting of 
zinc plated steel and tropical hardwoods. 
The rated output of 48 modules in 
series is 346 V and each subgroup of 
modules can be switched onto 2 d.c. 
busses by computer control. Each bus 
is connected to a battery having a 
storage capacity of 3000Ah. During 
normal use half of the battery provides 
the power supply to the hospital while 
the other half is being charged by the 
solar array. When the level of the 
battery being charged reaches a maxi- 
mum, the solar energy is diverted into 
the section which is in use. This is 
illustrated in figure 1. The graph in 
figure 2a shows the average sunlight 
levels recorded during 1972-1980 in the 
area. 

The batteries are of sufficient size to 
cater for the eventuality of a number 
of consecutive days when the sunlight 
is not enough for the energy require- 
ment. Hence 6000 Ah batteries. In the 
worst situation the drain would still 
not exceed 70% of the capacity. The 
battery packs are built using very high 
quality industrial accumulators each 
having a 10 hour capacity of 1500 Ah 
with a rated 2 V. To achieve this four 
groups each with 173 cells in series are 
needed which in effect cover an.area of 
1000 square metres and having a total 
weight of 120 tons. Although the 
batteries are highly efficient in order 
to ensure a long life span, they are 
treated very gingerly by the computer 
control and as a result maintenance is 
virtually zero. 

Another reason for less maintenance is 
the use of recycling caps fitted to the 
top of each cell, which means no 


topping up with distilled water is ever 
necessary. 

These caps contain a catalyst which 
cause the separated gasses (hydrogen 
and oxygen) to recombine to form 
water again, returning it to the elec- 
trolyte. 


Connections to the regional grid 

The d.c. output of the system is fed to 
the regional a.c. grid via a mains static 
converter. This converter is only oper- 
ational when the solar source is con- 
nected to the mains grid. In the case 
of a power failure in the regional grid 
the solar source is inherently protected 
by the mains coupling. In effect if the 
mains source fails, the converter is 
automatically switched off preventing 
the heavy drain which would occur, 
therefore ‘spark suppression’ is also 
catered for in the event of deshort- 
circuiting. Because the converter is 
mains controlled the normal synchron- 
isation problems are not encountered. 
The converter is designed to handle 
300 kW. 

Another function of this converter is 
to charge the batteries should a break- 
down occur to the ‘solar system’, or if 
insufficient power is produced due to 
continual poor weather. 


Inverters for the hospital 

Obviously the hospital also requires an 
a.c. supply, therefore 2 inverters are 
used through which the solar d.c. supply 
is fed. These are rated at 75 kVA. The 
result is a usable 220V 50Hz supply. 
Inverters as opposed to other types of 
conversion are used simply because they 
are very efficient. At low consumption 
times like night time and the off peak 
season only 15% of the total rated 
power supply is normally needed, but 
even at these levels the inverters operate 
at 87% efficiency. 
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The facilities which are supplied by this 
system include a restaurant, sauna, 
physiotherapy installation and indoor 
swimming pool. The inductive load is 
created by several 5.4 kW motors and 
the resitive load by the sauna heating 
system which is rated at 18 kW. The 
control, data collecting and handling 


and recording centre uses a micro- 
processor. This is because, as the devel- 
opment is an experimental one, as much 
flexibility as possible is required. One 
of the targets of the program is to 
optimise the efficiency and therefore 
the economics of the complete system. 
The processor also controls the 


switching of the static converter and 
determines the nominal energy level 
which is supplied to the regional grid. 
Basically this experimental development 
is a good way for amassing data in 
order to plan future systems capable 
of delivering power within the mega 
watts range. 
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G. Lausberg 


a drum instead of a keyboard for synthesizers 


Why must a synthesizer always have a keyboard? Musicians asked this 
question of synthesizer manufacturers some time ago. In the meantime 
there is a considerable number of ‘controllers’ which allow synthesizers 
to be played without a keyboard. In addition to the ribbon controllers, 
with which a steel string determines the pitch (similarly to playing a 
violon), the percussion controllers are amongst the best known: these 
are drums with internal electronics which convert the pulses of the 
drumstick into control signals for the synthesizer. The drum interface 
is the electronic circuitry for this type of percussion controller. As pop 
music specialists know, such controllers have been frequently used in 
recent recordings. ‘Disco drums’ would be difficult to imagine without 
this effect. 


drum interface 


The most complicated part of a drum 
controller is the drum itself; the elec- 
tronic circuitry could almost be accom- 
modated in a matchbox. This compact 
circuit, however, produces astonishing 
results: staccato synthesizer sounds in 
a drum rhythm allowing wide variation. 
“Playing” the synthesizer with a drum 
makes the synthesizer far more access- 
ible to many more people: instead of a 
keyboard there is only one, albeit some- 
what unusual, “key’’ — the drum and a 
drumstick. This key can be played with 
great sensitivity. The drumbeat rhythm 
delivers the triggering pulses and hence 
the rhythmic structure of the synthe- 
sizer action. The dynamic (variable) 
component is the drumbeat intensity 
which the drum interface converts to 
a proportional voltage. This voltage 
can be applied with great versatility: 
to control the pitch, filter frequency 
or amplitude of the synthesizer, depen- 
ding on whether the drum control 
voltage drives VCOs, VCFs or VCAs. 
Apart from the fact that the drum 
makes the synthesizer accessible to 
everyone (playing it becomes fun), 
different and tightly controlled sounds 
can be obtained from the synthesizer 
with a little practice. 


Simple electronics 

There is nothing secret about the way 
the drum interface operates, on the 
contrary it is refreshingly simple. The 
interface begins with a transducer in 
the form of a microphone or loud- 
speaker which converts the sound in 
the drum (or in its immediate vicinity) 
into an electrical signal. This signal 
exhibits the characteristic of a damped 
sinusoidal oscillation whose frequency 
depends on the drum and whose ampli- 
tude depends on the drumbeat inten- 
sity. The purpose of the circuit in the 
block diagram of figure 1 is to act as an 
interface by processing this signal for 
the synthesizer. Required at the output 
are a triggering pulse (gate pulse) and a 
variable control voltage. 

First the signal from the microphone 
or loudspeaker is greatly amplified. A 
trigger circuit at the amplifier output 
generates triggering pulses from the 
negative half-waves of the signal; these 
pulses can already be used as gate 
pulses. However, they also trigger two 
monostables in the interface which 
control an analogue memory (sample 
and hold). This analogue memory 
accepts the maximum amplitude of 
the positive half-waves and holds it 
until the next drumbeat. Thus each 
drumbeat provides a triggering pulse 
and a new control voltage. What could 
be better? 


The circuit 


Figure 2 shows the practical implemen- 
tation of the principle sketched in the 
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Figure 1. Block diagram of the drum interface. The transducer is a loudspeaker or microphone. 
From the drum signal obtained in this way, a triggering circuit delivers a trigger pulse with each 
drumbeat. An analogue memory holds the maximum amplitude of the signal with each beat. 
The result is a control voltage whose amplitude depends on the drumming intensity. 
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Figure 2. The circuit of the drum interface is simpler than the block diagram implies: the main 
components are only two low-cost ICs. 


block diagram (figure 1). The compo- 
nents required are basically only two 
ICs: 1IC1 contains four operational 
amplifiers, only three of which are 
utilized; 1C2 provides the two mono- 
stables. The first operational amplifier 
serves as an amplifier for the drum 
signal from the pick-up (loudspeaker or 
microphone). The amplification is fixed 
art 10 x, by means of the negative feed- 
back loop R1/R2. It can be varied by 
using a trimmer potentiometer instead 
of R2. The low-impedance input of the 
circuit is intended for connecting loud- 
speakers and low-impedance micro- 
phones (dynamic or electret with 
integral impedance converter). At the 
output of Al, two diodes (D1, D2) 
split the signal path: one for positive 
and one for negative half-waves. The 
negative half-waves are fed via D1 to 
another amplifier A2, which overdrives 
on account of its very high amplifica- 
tion (100 x) and delivers square-wave 
pulses at its output. At output TR these 
pulses have an amplitude of + 15 V and 
at output TR their amplitude is + 5 V. 
Thus suitable gate levels are provided 
for all common synthesizers. The fact 
that a whole train of pulses appears at 
the gate output for each drumbeat does 
not normally cause any problem, 
because the envelope generators of the 
synthesizer only trigger on the first 
leading edge and then allow their 
envelope to develop without being 
affected by subsequent triggering pulses. 
Should there be a problem, however, 
the signal at pin 9 or pin 13 of IC2 can 
also be used as the + 5 V gate pulse. As 
shown in the pulse diagram of figure 3, 
a longer pulse is present at these points, 
which only appears once per drumbeat. 
1C2 is a TTL dual-monostable. The first 
monostable triggers on the pulse from 
output TR+5 V, which is connected 
to pin 10 of IC2. This first monostable 
generates a short pulse at its output 
pin 5 which turns on transistor T1. This 
causes capacitor C2 to discharge with 
the first half-wave of the drum signal. 
When this discharge pulse has ended, 
T1 turns off again; capacitor C2 is now 
ready for charging and accepts cia diode 
D2 the peak voltage of the next positive 
half-wave from the output of the input 
amplifier. D2 prevents a discharge of the 
capacitor and the voltage is maintained 
until the next drumbeat. The high input 
impedance of the operational amplifier 
A3, which is utilized as a buffer for 
capacitor C2, caters for adequate 
stability of the storage stage. A buf- 
fered control voltage (CV) is present 
at the output of A3. 

The second monostable with the longer 
pulse ensure that the first monostable 
only responds to the first pulse at its 
input with each drumbeat. This rejec- 
tion of subsequent pulses is explained 
by the pulse diagram: the first mono- 
stable pulse is present in inverted form 
at pin 12. This output is connected to 
input pin 2 of the second monostable, 
which therefore triggers on the trailing 
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drum interface 
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Figure 3. Signals at various points in the circuit: 


a. The drum signal, a damped sinusoidal oscillation. 
b. Triggering pulses at the gate output. These are produced by limiting (clipping) the negative 


half-waves of the drum signal. 


c. Output of monostable 1. These pulses discharge the capacitor of the storage stage before 


a new value is accepted. 


d. Output of monostable 2. This pulse blocks monostable 1 when the first pulse has elapsed, 
in order to prevent retriggering by subsequent gate pulses (b). 
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Figure 4. A suggested printed circuit design. 


edge of the signal of monostable 1 and 
then supplies a longer pulse at output 
pin 13. Via pin 9, this pulse inhibits 
the first monostable which can only 
be triggered again when this pulse 
time has elapsed. 

The circuit requires a symmetrical 
supply voltage of +15V which can 
be taken from the synthesizer power 
supply. Otherwise a small power supply 
unit would be needed. A 5 V regulator 
on the printed circuit board (IC3) 
generates +5 V for IC2 from the 
+15V_ supply voltage. The current 
consumption is approximately 16mA 
for + 15 V and 8 mA for — 15 V. 


Practice 


Figure 4 shows a suggested track pattern 
for the drum interface. All that is 
missing is a suitable percussion instru- 
ment. We found a very simple solution 
in the Elektor Laboratory: a stan- 
dard, round loudspeaker of 18cm in 
diameter was put to use; plastic foil 
was stretched over it as a drumskin. 
With this arrangement the output 
voltage at the CV output was between 
1 and 5 V, depending on the drumming 
intensity; it was played with the palms 
of the hands like a conga or bongo 
drum. The circuit could also be in- 
stalled in a “proper” drum with a 
microphone in the immediate vicin- 
ity of the drum. It may be necessary, 
however, to adapt the amplification 
of the first operational amplifier to 
the particular arrangement. 


Parts List 


Resistors: 
R1,R5,R9= 10k 
R2= 100k 
R3,R4 = 2k2 
R6=1M 
R7=1k 

R8= 22k 


Capacitors: ; 
C1,C4=100n 
C2=390n 

C3 = 47/10 V 


Semiconductors: 

T1 = BC 547B 

D1,D2 = 1N4148 

D3 = 4V7/400 mW zener diode 
IC1 = TLO84 

1C2= 74LS221 

IC3 = 78L05 
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Methods of playing 
5 As with a keyboard, the control signals 
"CV" and “gate” can be used with 
great versatility for producing sound 
with the drum interface. In the follow- 
ing section we would therefore like to 
present in diagram form some of the 
methods of playing that were tried 
out (see figure 5). 
The drum interface can be connected 
to the synthesizer instead of the key- 
board. If the synthesizer has terminals 
for external gate pulse and external 
control voltage, these can also be used; 
in this case the keyboard can remain 
connected. 
With the drum interface instead of a 
keyboard, all adjustments can be tried 
out on the synthesizer which more or 
less apply to the keyboard. Driving the 
VCO with the “CV” of the drum inter- 
face (figure 5a) results in a new pitch 
with every drumbeat. The effect ob- 
tained is similar to that with a sample 
and hold circuit (random value gener- 
Ne ator 1), The “disco drums” effect is 
Te >| Vcr —1( achieved by driving as shown in 
figure 5b: the triggering pulse from the 
drum interface triggers an ADSR gener- 
ator which, in turn, drives a VCF; the 
latter is adjusted as an oscillator with 
natural oscillation, The ADSR is ad- 
justed as follows: attack, zero; decay, 
any; sustain, maximum; release, any. 
The effect is a sudden sinusoidal sound 
with decreasing pitch and amplitude 
during the decay. If a non-oscillating 
VCF is available, the same effect can be 
obtained by driving the VCO with the 
envelope curve, as shown in figure 5 c. 
Figure 5d shows another interesting 
variation. 
As one can see, the drum interface 
offers many creative possibilities at 
a low cost. We can also assure you 
that “drumming” with the synthesizer 
is a lot of fun. i 
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Figure 5. Examples for using of the drum interface with a (modular) synthesizer. 
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talking dice 


Dice are not just old, they are 
positively ancient! Their origin 
must lie somewhere in the mists 
of antiquity. Roman soldiers used 
them; gamblers from all over the 
world use them; even Chancelors 
of the Exchequer use them. Well, 
at least it seems that way! 

Over all this time dice have hardly 
changed. They are still cubes with 
spots. With the advent of speech 
synthesisers, however, the road 
lies open to revolutionary dice: 
talkers! 


talking 


hear spots before 
your eyes 


So far we 
have not found an 
argument to justify 
the existence of 
talking dice. So what! 
They make an ideal 
christmas gift, ‘some- 
thing for the man or 
woman who has every- 
thing’. 
We are not going to 
bore you with the finer 
details of the theory 
behind speech synthesis. 
Anyone who is inter- 
ested can refer to back 
issues of Elektor. A list of 
the more useful ones is 
given at the end of the article. 
The TMS5100 is a sophisticated 
‘Voice Synthesis Processor (VSP)’. In a 
nutshell, it generates human speach and 
other sounds by digitally processing 
encoded data, which has been stored in 
non-volatile memory. The processed 
data is converted into an audio signal by 
the on-chip D/A converter and push- 
pull amplifier. 


The circuit 

Figure 1 shows the circuit diagram of 
the complete unit. 

Starting with the section around the 
VSP: T1 and T2 form an audio ampli- 
fier. This is necessary because the 
internal amplifier of the IC delivers in- 
sufficient power to drive a loudspeaker. 


C2 acts as a ripple filter. Potentiometer 
P2 adjusts the volume. The TMS 5100 
contains an oscillator that provides the 
necessary clock pulses (160 kHz at pin 3 
of IC1). Only three external components 
are required (R5, C1 and P1). The set- 
ting of P1 determines the clock fre- 
quency. 

The rest of the circuit consists of a con- 
trol interface (IC2); the memory that 
contains the vocabulary (IC5); the 
address decoder/counter IC4; and finally 
the counter IC6 and the data selector 
(the actual number generator) IC7. 


Counting and initialisation 

As a result of depressing S2 a sequence 
starts, as shown in figure 2a. First IC1 is 
initialised by pulses coming from IC2. 
IC2 is reset (line QO becomes logic 1). 
The pulse from S2 is inverted by T3 
(logic 0) and fed to the Cl input of IC6. 
This IC now ‘selects a random number’ 
by counting the pulses supplied by the 
ROM/CLK output of IC1. 

Releasing S2 stops IC6, since the ‘carry 
in’ input of IC6 (pin 5) is returned to 
logic 1. 

Now we come to the second phase. This 
starts with the initialisation of 1C1 by 
the combined pulses supplied by IC2 
(see figure 2a). Two PDC pulses are 
followed by a third, and between the 
second and third pulse IC4 is reset to 
zero, Going back to the circuit, the 
address counter IC4 is reset as a result 
of a logic 1 at pin 11 caused by a pulse 
from line Q5 (pin 1) of 1C2. Output Q9 
of this IC is connected to its clock 
enable input. As a result when Q9 goes 
‘high’ IC2 stops counting, until S2 is 
pressed again. 


Now you're talking 

So far so good, but the VSP is still at 
loss for words. At this point, the !/O 
output from IC1 sends a ‘burst’ of 
pulses to 1C4; the latter then outputs a 
series of addresses to the EPROM. This 
EPROM contains the data shown in 
table 1: all speech information for the 
six words in a kind of ‘parallel serial’ 
format. Line D@ gives data for the word 
‘one’, D1 corresponds to ‘two’ and so 
on, 

As described earlier, the outputs of 
IC6 specify the desired number, The 
demultiplexer |C7 now selects the cor- 
rect data output line from IC5 and 
passes this bit stream to output X. The 
VSP receives this data on line ADD8, 
whereupon it pronounces the random 
number, 

We have made repeated references to 
the fact that the number is picked at 
random. The reason for this is that 
IC6 is counting the clock frequency 
(160 kHz), which is high enough to 
deter would-be cheaters. The counter is 
set to count from 2 to 7, as shown in 
figure 2b. When output Q3 (pin 2) of 
IC6 goes ‘high’, the preset enable input 
(pin 1) is activated. Preset inputs 
PO...P3 are wired in such a way that 
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Figure 1, The circuit diagram of the Talking Dice using the TMS 5100 speech synthesiser. A ready prepared EPROM 2716 with the vocabulary 
is available. Switch S2 picks a random number, and S11 gives an instant replay. 


Table 1, The Hexdump of the 2716 EPROM. 


HEXDUMP: 

® 12 3 45 67 8 9 AB C DE F_ 16: DC C6 CB DC C3 FF CA CE DE DD D6 CA DD D3 E8 F7 
900: FF CO F3 CD CD C@ Cl CO Cl CO CH C2 FE F8 FD DA 176: F2 CE DD F7 D@ EE DF FO D8 E7 E2 CD D8 FB E3 F2 
019: Cl DF C6 DB C6 Cl FE DD D@ £9 D6 C7 F2 CH FA DE 180: CA FD FE C6 E7 C8 Cl D9 D7 DS CE F7 E8 E5 D6 CB 
620: E7 C@ Cl CO C1 Cl CO E2 FC E6 DB FF CO E7 FF C8 198: CB CD D6 D3 F9 F7 E6 CF EB DA F9 E4 DA E4 D7 C8 
030: F7 C3 DD F6 FB C2 FE ED D@ CO FF FO EE CC Cl CO 1AQ: F7 EE C3 F8 F3 C4 F9 CA Dl CF Fl CC CD DC D7 CB 
046: CO C1 Cl ED F3 FE D5 D@ E2 DD FD DC FA Cl F6 F8 1B: DA FA F8 F3 EF C7 CC D5 D9 C6 D4 FE FC D9 C5 CF 
950: DE Cl FF E@ FD DA FF E8 D3 C@ DF CC C9 C4 D9 El 1CG: C3 D6 D9 C2 E7 ED F3 F3 EA EF CA EA D7 D3 C9 FO 
660: F6 ES EC E7 F8 C3 F9 CE Cl D2 E@ EC El FA CC DS 1D: FD ED E4 C3 CB C4 Cl DC FC D5 FD CD CF D1 CA C5 
070: DB D4 EB EB EF £3 DC C7 D2 C@ DF DD EE FB C2 F6 1E£@: E9 FE E2 ED C3 DS CE DB D@ D5 DF DA CO C4 Fl D7 
880: C8 D2 DD CD DA D7 F6 DF F9 C2 CF D® CF CB C6 EB 1FG: EB C8 D5 E9 CH DG C8 DO DB CE C9 FB EC F2 F3 CO 
996: E2 F6 El EC DS F8 E7 F6 EB C3 FC EE EC DC F3 FC 206: F6 D8 CB E6 C5 CC E3 CA F4 Cl F6 F9 CA C6 E5 DI 
GAG: E7 F9 CO FD F6 DC CO FE E6 Fl D2 CE EC FB DD EM 216: D® C5 DD C6 CD CB D3 EM F9 EA F3 C3 Fl C8 DE Cl 
OBO: D6 EA F3 DC DC CB E7 FC F2 DB E® EA D5 CD ED E2 226: C7 D9 F2 CD EF C@ EA E8 CH D1 EB EB £4 C7 CD CC 
@CO: CO E2 D7 C9 E4 F5 D® FF C6 EA F6 DI C2 ED DD DF 239: CB C7 DB EF F@ El CC D7 C8 F4 El CA F9 EY C7 C6 
ODO: EC E3 Fl E9 F7 C2 FC D® E6 EF F4 D3 ED FC F9 DA 240: DG E2 C9 Cl C3 DG EB E2 EC C9 CE C7 CB C9 D4 F7 
GEG: EG C7 EE F2 E9 D8 EE E6 F5 DA CF C2 F8 F3 EA EC 256: E9 E@ CE D3 F4 DA C6 DE C8 El D7 D9 E6 EC C3 DY 
OFO: C3 EO F6 F2 Cl C8 F6 Fl EB EF CE F2 F2 DF CD E8 260: F@ FB D8 CF CB C4 C2 CA C9 CC CE EE E7 C2 DOB E6 
100: F5 DA Cl EC FC C2 F5 DA E5 F7 EF Dl EC C3 F6 Fl 276: D7 El FD C2 E6 E7 C4 C6 C2 El C5 C6 FF D9 FF EQ 
119: C2 D4 ES FD C2 FD FE El E9 DB C@ DC F6 DD D3 C8 286: C3 E9 C5 CA C6 CH DE EE C8 FO E8 C4 DA E6 FF E8 
126: CC DB E9 F4 F2 CE F2 C7 D® F9 FD C2 CE D2 FF CC 299: D5 C@ E7 E4 C6 C2 C4 F2 FA DO CE DD E5 F6 DA E3 
130: E8 E2 FF E8 FS CA CE F3 DB D@ E@ E9 D7 CC F6 El 2A@: DE Cl ED FD DF C@ DB F4 CE C2 DF F9 D7 E6 Cl E5 
149: D7 CC D7 D4 EE DF D5 E8 £6 D4 FB E4 FF F6 C7 D2 2B0: E3 C2 C2 D4 F8 DC EA EB F6 E9 FF CD DC C5 F9 FE 
156: EF DC C9 EF F8 Fl E5 FF C5 E3 DC DC C2 C5 DC D2 2C@: E9 C5 DA F5 F9 CD DB F4 C8 C2 CB E4 C5 E6 EE FO 


talking dice 
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Figure 3. The circuit diagram of the power supply. 


by IC6 i speechsynthesis 
LHe counting by peechsy 


Figure 2. The various control signals, which must be applied to enable the circuit to work 


Parts list 


Resistors: 
R1,R3 = 128 
R2,R4 = 272 
R5,R9= 10k 
R6,R7=47k 
R8 = 22k 

P1 = 50 k preset 
P2 = 250 Q log. 


Capacitors: 

C1=68p 

C2 = 4u7/10 V tant. 
C3,C4,C5 = 470 4/16 V 
C6,C7 = 330n 


Semiconductors: 


D1...D3= 1N4148 
D4...D7= 1N4001 
T1,T2 = BC635, BC 637, BC 639 
T3 = BC 547 

1C1 = TMS 5100 
1C2= 4017 

1C3 = 4072 

1C4 = 4040 

IC5 = 2716 

IC6 = 4029 

1C7 = 4051 

IC8 = 7805 

IC9 = 7905 


Miscellaneous: 

$1,S2 = pressbuttons 

S3 = 2 pole - 2 way 

F1 = 100 mA slow-blow fuse 

Tr1 = transformer 2x6...8V/2x04A 
loudspeaker 8 ohm/0.5 W 


the counter always returns to the num- 
ber two. This method using a synchron- 
ous counter, ensures that all numbers 
have an identical (one in six) chance of 
occuring. 


Say that again! 

If in the heat of the moment (while 
playing), someone does not hear the 
answer from the dice, simply depress 
$1 and the number just ‘thrown’ will be 
repeated. In effect, S1 does the same 
job as S2, as far as IC2 and the speech 
synthesiser are concerned. However, D3 
prevents it from enabling T3, so the 
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Figure 4. The printed circuit board for the talking dice and the power supply, as shown in figures1 and 3. 


counter (IC6) remains in its current 


position. 


Power supply 

Figure 3 shows the power supply, using 
a normal three-pin voltage regulator. 
The CMOS ICs and the EPROM only 
require a positive 5 V supply, but the 
TMS5100 needs a negative supply as 
well. 


Construction and calibration 
Figure 4 shows the printed circuit board 
for the complete circuit. No provision 


has been made for mounting the trans- 
former, switches S1...S2 and the 
volume control. We suggest that con- 
structors start with mounting the power 
supply components, checking that the 
voltages and polarities are correct before 
going further. If you use a transformer 
with two secondaries, ensure they are 
connected the correct way round. 
Calibration is a straightforward case of 
simply adjusting P1 (the clock fre- 
quency) until the pitch of the voice 
sounds human. Alternatively, you can 
have a ‘donald duck’ sound if you 
prefer. 


‘To make life easier a loaded EPROM is 


available from Technomatic Ltd (sée 
their advertisement). 

One suggestion put forward for a suit- 
able case is to construct a cube from 
perspex. 

As the saying goes ‘the die is cast’. 


Useful back issues for the theory of 
speech synthesis. 

September 1981 Talking chips. 
December 1981 Talking board. 
February 1982 Talking board interface. 
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model train lighting 


What is actually involved? Well, the 
lighting for the railway itself can be 
provided quite simply by means of a 
lighting transformer”. Stations, houses 
and signals then become part of a 
realistic environment, for the railway. 
However, the bulbs in the carriages are 
powered from the “train transformer” 
via the rails. So, there is no problem 
with lighting as long as the train is 
travelling. But when the train stops, the 
lights go out because power is no longer 
applied. If the locomotive supply volt- 
age is not constant the bulbs flicker. 
What we need is a method of operating 
the train lighting independently of the 
locomotive supply voltage. 


model train 


lighting 


"Murder on the Orient Express!’’ The train enters a tunnel. The lights 
go out. A blood-curdling scream is heard and the famous detective 
Hercule Poirot has another assignment. Things are not usually so 
dramatic amongst model train enthusiasts and one cannot normally 
look into the tunnel of a model railway. But when the train stops and 
the internal lighting goes off, it is not very realistic. What we need is a 
circuit that will keep the lights on, even when the train stops. 


sinewave power 
generator 
for 


A look at various solutions 


One could, for example, construct a 
multiple rail system which would carry 
both the locomotive supply voltage and 
the lighting supply voltage; that would 
surely be too expensive. An overhead 
line plus one of the two rails could also 
be used for the lighting supply voltage. 
This method is less complicated, but the 
overhead line is usually employed for 
independent operation with two trains. 
The same applies to any third rail in the 
system. It is also possible to use dry 
batteries but this method must be ruled 
out because of the cost. Rechargeable 
NiCd batteries cannot be employed 
on account of their price, shape 
and weight. Furthermore, that method 
would require a bridge rectifier. 
Half-wave operation is worth consider- 
ing. A sinewave can be divided into two 
half-waves. The motor is activated for 
the duration of one half-wave and the 
lighting for the duration of the other. 
This method can be applied quite 
simply using properly rated diodes. It is 
a purely electrical solution without any 
mechanical modifications. The disad- 
vantage is that half-wave operation 
requires four times the power output 
for normal operation. Moreover, this 
method only works for one direction of 
travel although it is possible to operate 
two trains independently in this way. 


Our solution 


A sinewave power generator. Ad- 
mittedly, it is not new but no changes 
need to be made to the railway and the 
circuit can be constructed with simple 
electronic components. These are advan- 
tages that will particularly be appreci- 
ated by model constructors who 
have not had too much electronic 
experience. 
Let us examine the situation on the 
basis of the block diagram in figure 1. 
The first item we notice is the ‘train 
transformer’. We have used quotation 
marks because this transformer also con- 
tains a rectifier. This block powers the 
motor. The choke represents a negligible 
resistance for d.c. The bulbs are isolated 
from the d.c. supply by capacitors C2 
and C3. The generator supplies the 
lighting voltage for the bulbs instead. 
The a.c. voltage is applied via 
blocking capacitor C1 to the tracks 
and from there to the bulbs via capaci- 
tors C2 and C3. 
But what is the purpose of the choke 
and the capacitors? The choke presents 
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the a.c. voltage with a very high im- 
pedance so that the sinusoidal power is 
not lost in the low-impedance secondary 
side of the train transformer. Blocking 
capacitor C1 isolates the d.c. train volt- 
age from the power generator. Only in 
this way is it possible to superimpose 
the a.c. voltage on the d.c. voltage for 
our purposes. One disadvantage should 
be pointed out, however. Although the 
motor represents a load for the a.c. volt- 
age it is so small it can be discounted. 
Two questions that might be raised 
with respect to the power generator 
are: why a sinewave and why 20 kHz? 
Wouldn't a square-wave generator be 
much more efficient? The answer is yes, 
but the harmonics would cause severe 
interference to other equipment! We 
have chosen 20 kHz because the circuit 
and the locomotives start buzzing at 
lower frequencies and because this fre- 
quency allowed us to choose smaller 
values for the choke and capacitors. 
But we will go into this in more detail 
later. 


The power generator 


Before the system can be extended as 
shown in figure 1, we must first build 
the power generator and ensure that 
it is operating. First we shall have a look 
at the circuit. 

Figure 2 mainly contains two functional 
parts: the sinewave generator using IC1 
and the output stage consisting of 
T1...710. Choke L1 can also be seen, 
together with the power supply unit 
for the power generator with trans- 
former, rectifier B1, and smoothing 
capacitor C14. A no-load d.c. voltage 
of 42...51V is present at C14, 
depending on the transformer used. 

The sinewave generator is configured as 
a Wien-bridge oscillator with 1C1, D1, 
D2, C1, C2 forming a symmetrical 
power supply for the operational am- 
plifier from the ‘‘asymmetric” operating 
voltage. This method also provides 
decoupling from the operating voltage 
of the output stage. R2, C3, C4, R5 
are the generator components that 
determine the frequency. Thé oscillator 
frequency obtained purely by calcu- 
lation is 19 kHz. The two germanium 
diodes provide coarse stabilisation of 
the output voltage. The gain (onset of 
oscillation) is adjusted with P1, and P2 
is used to attenuate the amplitude of 
the generator (bulb brightness). The 
distortion factor of the sinewave oscil- 
lator is only 0.05%. It therefore emits 


1 


Train transformer 


block ing 
capacitor 
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Figure 1. The a.c. output voltage of the power generator is applied to the tracks, superimposed 
on the a.c. voltage of the train transformer. The choke isolates the train transformer from the 
a.c. voltage and capacitor C1 isolates the power generator from the d.c. voltage. Capacitors C2, 
C3 etc. keep the d.c. voltage away from the bulb circuits. Apart from having to install the bulbs 
and capacitors in the carriages, no technical modification to the railway system is necessary. 


practically no harmonics to cause 
distortion in the power generator. 

The next item is an old friend (as far as 
Elektor staff are concerned): EDWIN 
the output amplifier. This was first 
published way back in the seventies. 
In the meantime it has probably become 
the favourite and mostbuilt amplifier 
from the Elektor Laboratory. It is 
characterised by good reproducibility 
in construction, requires no alignment 
and the output transistors can now be 
procured at very low cost in most 
electronic component shops. The values 
of a few capacitors were reduced from 
those of the original circuit, because the 
amplifier is only needed to provide gain 
at 19kHz. The output capacitor must 
be a bipolar type. Two polar electrolytic 
capacitors were connected back-to-back 
here. The output stage is shortcircuit- 
proof but not in continuous duty! We 
also thought that the finger-type heat- 
sinks would be very practical for cir- 
cuit constructors and they are quite 
adequate in this application. We shall 
discuss the assembly in more detail 
later. 


Choosing the components 

Before you pick up your soldering iron, 
here are a few useful comments con- 
cerning the components. 


Choke L1: The choke must withstand a 
bulb current of about 2 A. With a total 
bulb power rating of 25 W maximum at 
12 V the load current is 2A. Suitable 
(mains) chokes must exhibit an induct- 
ance of 10...20mH. The d.c. re- 
sistance at a frequency of 19 kHz is 
1k2...2k4. The choke with its im- 
pedance of 3...6 ohms is practically 
a shortcircuit for mains frequency 
voltages. A mains choke from an old TV 
set is just as good as one of the new 
commercially available types. Coils from 
loudspeaker cross-over networks may. 
also be employed if they meet the 
requirements. 

Mains transformer: Using a transformer 
with a secondary voltage of 33 V, the 
output stage delivers about 25 W (at 
Urms=12V). This is where term 
hi-fi the scene. Hi-fi means “high 
fidelity” and here we are referring 
to realistic lighting in the train. The 
lighting voltage is adjusted so that 
the bulbs are operated at less than 
their rated voltages. In this way we 
achieve two things: the bulbs are not 
unrealistically bright (in keeping with 
our “hi-fi’) and they last much longer 
than their rated service lives. For 
example, 14 V bulbs can be connected 
to the 12 Vrms output voltage or a 
30 V transformer could be used to give 
an output voltage of 10...11 Vrms. 
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Figure 2. The circuit of the sinewave power generator consists of a Wien-bridge oscillator with IC1, Brightness of the train lighting is 
continuously variable with P2. The output capacitor must be a bipolar type because the rail voltage can be positive or negative (with respect 


to earth), depending on the direction of the travel. 
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Figure 3. The printed circuit board for the power generator. All components are mounted on the board except for the mains transformer, fuse 
and mains switch. Since the output transistors are mounted on the printed circuit board with heatsinks (see text), the cover of the housing must 


allow sufficient ventilation. 
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In any case, the full output power of 
25 W will never be required from the 
output stage. That would be sufficient 
to illuminate 25 carriages! The maxi- 
mum output voltage will therefore be 
somewhat higher than indicated, on 
account of the lower load. Since the 
bulbs are operated at less than their 
rated voltage, their full power ratings 
are not reached either. This means that 
bulbs with a total power rating of more 
than 25 W can be connected. 

Blocking capacitors: The capacitors in 
series with the bulbs are installed in the 
carriage together with the bulbs. A 
220 nF capacitor is sufficient for a 
12 V/50 mA bulb. If only one capacitor 
is connected in series with several bulbs 
of this type, its value must be increased 
proportionally. The exact voltage being 
dropped over a capacitor is not par- 
ticularly critical, because the bulbs are 
being operated at less than their rated 
voltages. However, it is possible to 
arrange for ‘emergency lighting’ in a 
sleeping car, for example, by selecting 
an appropriate value for the blocking 
capacitor. Those who would like to 
experiment can calculate the required 
series reactance according to the 
formula XC= Peat o: Xc should 


be at least 80% less than the bulb resist- 
ance (e.g. 240 22 at 12 V/50 mA). 


Parts list 


Resistors: 
R1,R16=1k 
R2,R5,R6,R19,R22 = 8k2 
R3,R7= 10k 
R4=12k 

R8= 82k 

R9= 100k 

R10= 682 

R11 =6k8 

R12,R18 = 2202 
R13,R14 = 680 2 
R15 = 3302 

R17 = 1k5 

R20,R21 = 100 2 
R23...R25=102 
R26,R27 = 0,15 2/5W 
P1= 10k trimmer 
P2= 25k lin. pot, 


Capacitors: 
C1,C7= 10 u/40 V 
C2= 10n/16V 
C3,C4=1n 
C5=47n 

C6 = 100 n/63 V 
C8= 10p 


C9 = 10 u/63 V 

C10 = 220 u/63 V 
C11,C12= 470 n/40 V 
C13=100n 

C14 = 2200 u/63 V 


Semiconductors: 

B1 = B80C3200/2200 
D1,D2 = Z-Diode 12 V/0,4 W 
D3,D4 = AA 119 

D5 = 1N4001 

71,T2,74,T5 = BC 547B 
T3,T8 = BD 138 or BD 140 
T6 = BC557B 

T7 = BD 137 or BD 139 
T9,T10 = 2N3055 
1C1=741 


Miscellaneous: 

L1 = (mains) choke 10... 20 mH 
(see text) 

Tr1 = mains transformer 30...36 V/2A 
sec, (see text) 

F1= 2A fuse, slow-blow with holder 

$1 = double-pole mains switch 


Construction and alignment 


Construction of the sinewave power 
generator should present no problem 
using the ready made printed circuit 
board (figure 3). 

T7...710 are fitted with heatsinks. In 


the case of T7 and T8 they are bracket- 
type heatsinks which are simply in- 
stalled on the cooling surfaces of the 
transistors with M3 bolts. Do not forget 
the heat-conducting paste and ensure 
that there is no contact with any bare 
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model train lighting 


wires. T9 and 110 are fitted on the 
printed circuit board together with 
heatsinks. Sleeving should be slipped 
over their pins to prevent any short- 
circuits. The contact surfaces for the 
collectors are first tinned on the solder- 
ing side. The transistors and heatsinks 
are then bolted to the printed circuit 
board. Use washers to keep them firmly 
in place. Remember the heat-conducting 
paste here too! Finally, the insulated 
terminals are soldered to the tracks. 

Once the components have been fitted 
to the printed circuit board, the system 
can be expanded as shown by figure 1. 
Please observe the comments in the 
section entitled ‘Choosing the com- 
ponents”. Ready-made lighting systems 
are available commercially, but it is 
cheaper to examine the mail-order ad- 
vertisements for subminiature bulbs and 
order the required quantity, Chokes 
and other special components are 
usually cheaper from those sources too. 
It may also be necessary to replace 
plastic wheels by metal wheels which 


are mounted on the axles in an insulated 
manner. Your local model shop can 
advise you on this. 

Once the circuit is completed in ac- 
cordance with figures 1 and 2, switch S1 
can be actuated for the first time with 
the hope that there will be no smell or 
smoke! Set P2 to maximum output and 
adjust P1 so that the bulbs are lit. The 
output voltage can be measured with a 
multimeter set to the a.c. range. It must 
not exceed 12 V. The setting can also 
be made by eye: rotate P1 so that the 
bulbs light up at the desired brightness. 
Those model constructors who own an 
oscilloscope can make “professional’’ 
adjustments. With the load connected, 


abs aol 
(ey 


P1 is set to a point just before the 
"clipping’’ of the displayed sinewave, 
(with no limiting of the amplifier). 
Brightness of the bulbs can now be 
adjusted as desired with P2. 

Another important comment: In_ this 
form the circuit is only suitable for d.c.- 
driven trains. A combination with pulse- 
controlled systems is possible. 

If the lights should go out in the tunnel 
and a blood-curdling scream is heard: 
call Hercule Poirot! | 
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Tuning a guitar by ear is not too diffi- 
cult provided you can hear what you are 
doing. In a crowded room or on stage, 
with everybody else running about with 
all sorts of equipment, tuning ‘by eye’ is 
definitely to be preferred. It is not 
surprising therefore, that electronic 
guitar tuners are quite popular with 
professionals. 

Amateurs (and novices) would also 
like to have one of these units, but 
they soon discover that the ‘real thing’ 
tends to be expensive. A home-con- 
struction design would be ideal, pro- 
vided it works properly, and is easy to 
use, In other words they are looking for 
the circuit described here! 


Suitar tuner 


tuning byeye....... 


The problem with guitar tuning is very rarely the guitar itself. It is 
usually the surrounding noise and confusion that seems to reach a 
peak just at the wrong moment. Many guitarists have realised that 
these problems can be overcome with a visual tuning aid. The circuit 
described here is purely electronic and, most important, it is very 


accurate, 


Most commercial units use a moving 
coil meter to indicate the tuning accu- 
racy. When the string is too ‘low’ or too 
‘high’, the needle moves to the left or 
right respectively. The string is in tune 
when the needle is centred. This is a 
good system, so our circuit operates 
the same way. The scale is calibrated 
from —20Hz...+20Hz. Furthermore 
the design allows the tone of the string 
plucked to be retained, so that the 


= 
indication changes slowly and_pro- 
gressively. This means that plucking 
each string once is often sufficient to 
tune it. The meter shows exactly what 
is going on while you turn the tuning 
key. 

Finally the height of sophistication: the 
circuit is suitable for both electric and 
acoustic instruments! 


The circuit 

The principle behind a tuning aid is 
relatively simple. The guitar supplies 
a tone, which is compared with a 
reference. For obvious reasons, the 
reference frequency oscillator must be 
accurate and stable. The circuit descri- 
bed here uses a crystal oscillator and a 
top octave synthesiser, to provide refer- 
ence frequencies that are accurate to 
within 0.07%. 

Simple frequency comparison would 
seem to be the next step, but there is 
one further problem. The tone of each 
guitar string is rich and full, due.to the 
large number of harmonics produced. 
Before any comparison can be made, 
these ‘confusing’ frequencies must be 
filtered out. 


The reference tone 


Figure 1 shows the circuit diagram of 
the complete guitar tuner. The crystal 
oscillator uses an easily available and 
cheap 4MHz TV type crystal. C1 is used 
to trim the crystal frequency. The signal 
from the oscillator is buffered (N2) and 
fed to the input of a flip-flop, FF1. 
This acts as a frequency divider, so 
that the output to IC3 is at 2MHz (or 
2000240Hz to be exact), 

The top octave synthesiser, 1C3, is an 
ion-implanted P-channel MOS synchron- 
ous frequency divider, TOS for short. 
Each output frequency is related to the 
others by a multiple of W2, providing a 
full octave plus one note on the equal 
tempered scale. This is illustrated in 
figure 2. The S50240 was used in the 
prototype, in preference to the 
MK50240 because of the difference in 
current consumption (14mA as oppo- 
sed to 24mA). Even so, the total con- 
sumption of the circuit with the S50240 
is about 20mA from each of the 9V 
batteries, and this is the reason for 
including a battery check facility (S3). 
Going back to the circuit, the output 
of IC3 is passed to a seven stage binary 
counter I1C4. Each stage is in effect a 
flip-flop. In principle therefor, all the 
tones of 8 full octaves (1... 8) can be 
produced (see figure 3). For practical 
reasons, unfortunately, the division 
ratios in the top octave synthesiser 
cannot be more than good approxi- 
mations, and so the actual frequencies 
produced are a maximum of +0.07% 
out. 

The frequencies within the darker 
rectangles in figure 3 are the actual 
tones for each string of a normally 
strung standard 6 string guitar: E2 
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Figure 1. The circuit diagram of the complete tuner. For use with an acoustic guitar R2 = 10 K and C3 = 220n. 


or bottom E (sixth string), A2,D3,G3, signal to IC4. The outputs of this IC not connected, but it can be used for 
B3, and E4 or top E (first string). cover a total of three octaves, to enable tuning bass guitars. With S1b and S1c 
Sib selects one of the five desired the tuner to be effective for asix string connected as shown, the desired tones 
notes in the top octave and passes this guitar. Output Q6 (octave 1) of IC4 is are produced in their correct octaves. 


guitar tuner 
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Driver 
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Figure 2. The block diagram of the top octave synthesiser, used to generate the basic reference 


tones. 


3 


tone and frequency tor musical instruments 


The input stage 

As already mentioned, the harmonics 
produced by the guitar can pose a major 
problem. The best solution is to provide 
adequate filtering at the input. At the 
same time it is useful to set a fairly high 
gain in the input stage, so that the guitar 
signal can be measured well into the 
decay time. This makes tuning that 
much simpler, since you do not have to 
pluck the string so often. In the actual 
circuit, opamp A1 is set to a gain of 
100X. C3 and C4 have been included in 
the network around A1 as a general 
band-pass filter, to get rid of some of 
the ‘dirt’ in the guitar signal. The input 
impedance is 100 k&2, which should 
cater for nearly every guitar. 

Quite a narrow band-pass filter is con- 
structed around A2, The band-width is 
only 40 Hz, effectively eliminating the 
harmonics and passing the fundamental 
only. The basic principle is shown in 
figure 4. The centre frequency is deter- 
mined by R6 to R11, as selected by 
Sta. It should be noted that the resis- 
tors correspond to R3 in figure 4, so 
they have no effect on the gain or 
bandwidth. As a matter of interest the 
gain of the network is about 5X. Note 
that if other tones are selected (for 
tuning bass guitars), the values of 
R6....R11 must be modified accord- 
ingly! 

A3 and N4 act as a schmitt-trigger, 
converting the output signal from A2 
into a square wave, The hysteresis is 
110 mV. 


The comparison 


We now have a reference frequency at 
the output of N3 and the guitar fre- 


octave 
tone 
0 1 2 3 4 5 | 6 7 8 

Cc. | 16.3516 at ee 130,813 | 261.626 | 523.251 | 1046.50 | 2093.00 | 4186.01 
c# | 17.3239| 34.6478] 69.2957 | 138.591 | 277.183 | 554.365 | 1108.73 | 2217.46 | 4434.92 
D | 18.3540] 36.7081] 73.4162 293,665 | 587.330 | 1174.66 2349.32| 4698.64) 
p# | 194454] 38.8909] 77.7817 | 155.563 | 311.127 | 622.254 | 1244.51 | 2489.02 | 4978.03 
E | 20.6017| 41.2034 164,814] 329.628 | 659.255 | 1318.51 | 2637.02 | 5274.04 
F | 21,8268 | 43.6536] 87.3071 | 174.614 | 349.228 | 698.456 | 1396,91 | 2793.83 | 5587.65 
F# | 23.1247| 46.2493] 92.4986 | 184.997 | 369.994 | 739.989 | 1479.98 | 2959.96 | 5919.91 
G_ | 24.4997] 48,9994| 97.9989 391.995 | 783,991 | 1567.98 | 3135.96 | 6271.93 
G# | 25.9565] 51.9137 | 103.826 | 207.652 | 415.305 | 830.609 | 1661.22 | 3322.44 | 6644.88 
a | 27,5000] 55.0000 220.000 | 440.000 | 880.000 | 1760.00 | 3520.00 | 7040.00 
| a# | 29.1352 | 58.2705 | 116.541 | 233.082 | 466.164 | 932.328 | 1864.66 | 3729.31 7458 62| 
B | 30.8677| 61.7354 | 123.471 [246.942] 493.883 987.767 | 1975.53 | 3951.07 | 7902.13 


frequency in Hz 


Figure 3. The frequencies of the tones in each octave. The ‘blocked’ frequencies are the ones used for the guitar tuner. 
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centre frequency : 


gain at fo: 
Q-factor: 
bandwidth: 
Figure 4, This second order filter is used 


in the circuit to eliminate the harmonics 
produced by a guitar string. 


quency coming from N4, The next and 
final step is to compare these two fre- 
quencies, and display the result. 

One RC network (C7,C8, R14), together 
with diode D1, passes the positive 
going edges of the square-wave to IC5. 
Similarly C9, C10, R15 and D2 pass the 
negative going edges of the guitar 
signal. These two sets of very short 
pulses (one positive-going and the other 
negative) are added, amplified and inte- 
grated, so that the output from IC5 
(pin 6), is at O V when both incoming 
signals are at the same frequency. 
Alternatively, when the guitar tone is 
lower than the reference, less negative 
pulses reach IC5 and its output swings 
negative. In general the output voltage 
from IC5 depends upon the difference 
between the two tones. The circuit is 
arranged so that the meter will indicate 
left of centre if the guitar is too low, 
right of centre if too high, and dead 
centre when the instrument is accu- 
rately tuned. 


The trimmer C10, is used to calibrate 
the circuit for 0 V at the output (when 
both tones are identical). 

Resistor R17 and potentiometer P1 set 
the meter range (—20 Hz... +20 Hz). 
Diodes D3 and D4 and resistor R18 are 
included to protect the meter. 

The supply voltage can be fed to the 
meter via R19 and S3, to give an indi- 
cation of the battery condition. If the 
meter reads less than 40 WA (corres- 
ponding to 7.2 V), replace both batter- 
ies. 


Construction and calibration 

The printed circuit board is shown in 
figure 5. No provision has been made 
for mounting resistors R6 to R11 on the 
board, since we found it easier in 
practice to wire these onto switch 
Sta. 

The components are all fairly common, 
but, even so, a few practical comments 
are in order. In the first place a good 
quality meter is a wise investment, as 


Parts List 


Resistors (1/8 W): 
R1,R9= 2k2 
R2,R5= 100k 
R3,R16= 10M 
R4,R12= 10k 
R6 = 390 2 
R7=680 2 

R8= 1k2 

R10= 4k7 
R11=15k 
R13,R20=1M 
R14,R15 = 470 k (475 k) 1% precision 
R17,R18= 3k9 
R19= 180k 

P1 = 25k preset 


Capacitors: 
C1=2.,.22p trimmer 
C2=100p 

C3 = 33n 

C4=150p 

C5,C6 = 82n 

C7 = 22p 

C8,C9= 470p 
C10=4.,,40p trimmer 
C11=15n 

C12=33p 
C13,C14,C17,C18 = 100n 
C15,C16 = 10u/10V tantalum 


Semiconductors: 


D1....D6= 1N4148 
1C1 = 4011 


1C2= 4013 

1C3 = MK 50240 (Mostek), S50240 (AMI) 
1C4 = 4024 

IC5 = 3130 

IC6 = 324 

1C7 = 78L05 

IC8 = 79L05 


Miscellaneous: 

X = 4MHz crystal 

S1 = 6 way double decked wafer 

S2 = double pole two way 

S3 = press-button (two way) 

M1 = moving coil meter 
(—50uA ...0.. +50HA) 

2 battery terminals 

1 standard jack socket (6,3 mm) 


5 


Figure 5. The printed circuit board for the guitar tuner. 
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some of the cheaper variety are not 
sufficiently accurate. Then although 
the prototype used a double decked 
wafer switch for S1a...S1c, it is also 
possible to use one of the new multi- 
position slide switches that are avail- 
able. The size of the case depends on 
the components used for the meter and 
switches, but we found a plastic box 
(Vero) size 15x8x5 cms was just 
right for the items we used (see photo). 
Bear in mind that the meter should be 
in a vertical position (not laying down), 
otherwise the accuracy is impaired. The 
case should be reasonably stable, so that 
it is not easily pulled over and onto the 
floor by the weight of the guitar lead. 
For the same reason, make sure that 
the case is robust! 

There is nothing critical about the 
mounting of the components onto the 
printed circuit board, only that care 
should be taken in handling the ICs. 
Note that the resistors are mounted 
vertically. 

The calibration of the circuit is 

equally 
straight- 
for- 
ward: 


@ insert 
a wire link 
between points 
V and W, as shown in 
the circuit diagram in figure 1, 
and set P1 toits mid position. 
© beg, borrow, or steal a high quality 

frequency counter — a model with 
7 digit accuracy. Do we hear panic 
in the ranks? Fear not, dear majority— 
just skip the next sentence. If one is 
lucky and has a counter, simply connect 
it to point TP (the output of FF1) and 
adjust C1 for a reading of 2000240 Hz. 
If no frequency counter is available, just 
set C1 to its mid position. The fre- 
quency will never be more than 0.03% 
out, a mere trifle which can be discoun- 
ted. 
@ Switch S1 to E4 and adjust trimmer 
C10so that the meter is zeroed. 
@ remove link W-V and insert link W-U 
(the final situation). 
@ plug in a guitar and tune in E4: the 
first string open. Make sure the 
needle of the meter is exactly at 0 
(string perfectly tuned) before going 
on any further. 
@ once open E (first string) is tuned, 
play the note F4 (349 Hz), which is 
first fret, first string. This is 20 Hz 
above and can therefore be used to 


Photo 1 and photo 2, The lower trace shows 
an unfiltered guitar signal. As can be seen, 
this could pose problems if it was applied 
to a schmitt-trigger. The upper trace 
is the filtered signal which can 
be handled easily. Photo 
1: 330 Hz: Photo 
2: 82 Hz 


calibrate the scale of the meter. Ad- 
just P1 so that the meter reads +50 WA. 
This calibrates the meter to + 20 Hz. 


Practice 

The tuner was tested ‘on stage’, where it 
performed perfectly (which is more 
than could be said for the musicians 
who tried it!). 

Its ability to display tones either one 
semitone above or below standard 
tuning was also found useful, especially 
for some fingerpicking techniques. 

It had the same no-nonsense operation 
as the expensive commercial models. 
The tuner also works very well with 
acoustic guitars. A good quality con- 
densor microphone can be plugged into 
the standard jack socket of the tuner. 
However it is better to provide a second 
input, with R2 replaced by a 10 k 
resistor and C3. increased to 220 nF. 
This is because the microphone signal 
is not as high as that of the guitar and 
therefore the gain of A1 has to be 
increased to 1000 X. These modified 
values can also be selected by means of 
a small changeover switch at the input. 


Final note 


Constructors not wishing to use a bat- 
tery supply can utilise the power 
supply of the Elektor Artist guitar 
pre-amp, published in our May 1982 
issue. The positive rail can be taken 
from the positive side of C67 (refer 
to the circuit diagram of the Artist), 
the O from the negative side of C67, 
and the negative rail from the negative 
side of C68. This gives a supply of 
+8 V, which is ideal for our purpose. 
S3 and R19 will not be required in this 
case. Have a good tune up! | 
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cerberus 


la large majority of petty crime is 
committed by what the criminal fra- 
ternity describe as ‘amateurs’. The 
amount of damage they do is often 
much more serious than the value 
of the goods actually stolen. Sheer 
vandalism to say the least. So what 
do we do to keep them out. 

The cheapest method is to make entry 
as difficult as possible for the thief, and 
locking the door is a good start. 
‘Opportunity makes the thief’, as the 
Earl of Essex said four hundred years 
ago. However, his solution is not really 
viable in this day and age. Putting bars 
across windows and so on is not really 
nice and would probably send the 
local fire chief into fits. So what do you 
do? 


eerberus 


electronic watchdog 


We live in violent times. The crime rate is on the ‘up and up’, especially 
burglaries. More to the point is the fact that petty ‘break-ins’ are now 
almost common place. Sophisticated alarm systems exist, but they tend 
to be expensive and are meant to keep out the professional. What the 
average householder needs is a simple, good quality, low cost device 
which detects ‘entry’ and then scares the living daylights out of the 
intruder. 

Hence Cerberus....... . | A circuit with the added facility of 
‘barking’ every time someone arrives at the door. 


Some kind of electronic alarm system 
is required. For instance, a ‘domesti- 
‘cated’ version of the Auto Alarm 
published in the March issue of Elek- 
tor. In fact the basic principles used 
in that circuit are ideal for the job. 
The circuit allows a short time period 


leaving the house. Returning and open- 
ing the door will trigger the alarm, 
after a very short delay. This gives 
the lawful owner time to deactivate 
it, before the ‘balloon goes up’. 
Failure to get to the control panel 
quickly enough, or punching in the 
incorrect code, will give any in- 
truder an undesirably noise wel- 
come. 

Before we go any further it is a 
good idea to look at what types 
of system are available. Home 
security systems come in three 
main categories. The first two 
are ‘active’, whereas the third is 
best described as semipassive. 
The most simple alarms are ones 
which are set-off by a break in 
a circuit. These can use light 
(either visible or infrared), 
and so on. 

The second category detect 
any movement within a 


to elapse between activating it and then y 


given area. These are very complex af- 
fairs, often based on some kind of radar. 
In general they are too sensitive and 
expensive for normal home use. 

Finally, semi-passive systems are not 
really alarms in the true sense. They 
simulate the .presence of an accupant 
by turning lights on and off, opening 
and closing curtains in a true to life 
sequence. Hopefully they scare off 
the amateurs. 


The quality of alarms 


How sophisticated should a domestic 

alarm be? This is not an easy question 

to answer. The better the quality, then 

normally the higher the price. If you 

want value for money the points to 

consider can be itemised as follows. 

© Reliability. It must always work at 
the right time, and never ‘for no 

apparent reason’. Some of the expensive 

models have been known to be triggered 

by a fly hitting the window. 

@ Simplicity. This applies both to 
installation and operation. 

@ Economy. It must be independent 
of the mains supply, but the batteries 

must last a reasonable length of time. 

The last thing you want to do is to 

change them every time you go out. 

© Effectivity. In other words, the thief 
must be made to panic and the neigh- 

bours and police should be able to hear 

it going off. 

@ Anonimity. The unit should blend in 
with the decorations and be unobtru- 

sive, while at the same time being ac- 

cessible to the user. 

Cerberus meets all these requirements 

(even the last one in contrast to his 

mythological pre- 

decessor)! g 


atieaats 
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Working principles 

The alarm is switched on by means of 
a pushbutton (S2). When it is armed, 
operating a further pressbutton (S3) has 
the effect of temporarily disabling it for 
a period of 10...15 seconds. This 
allows you to leave the house without 
waking the dead. Once the door is 
closed behind you the alarm is reacti- 
vated. 

Opening the door triggers a second 
timer, again giving a delay of 10 to 15 
seconds, This is sufficient for you to 
punch in the correct code (using 
S4...5S13) to deactivate the alarm. If 
you do not get to the box in time or 
enter the wrong code, the alarm will 
sound. Another function of the system 
is to announce the arrival of visitors. In 
this mode it gives a short bleep when- 
ever the door is opened, in much the 
same way as the bell that rings when 
someone enters your local store. 


The circuit 


Figure 1 shows the circuit in block 
diagram form, The control panel of 
the system consists of a keyboard 
with 12 keys (S3...S14). The only 
other controls are the pushbutton S2 
and the function selector S1 (Alarm or 
visitor arrivals). 

The heart of the circuit is the ‘logic and 
control’ section, which consists of a 
single IC. 

The starter is used to arm the system; 
the delay circuit allows the user to leave 


detector 


logic 
and 
control 


t 
out 


= 
ae 


buzzer 


set 


delay 
circuits 


memory 
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Figure 1. The block diagram shows the principal sections of the alarm system. 


and enter without triggering. A detector 
is required to establish when the door is 
opened and, finally, an oscillator produ- 
ces the audio signal that drives the 
buzzer. 

Figure 2 shows the circuit diagram of 
the complete alarm. As a result of 
depressing S2, T4 conducts. This in 
turn provides base drive for T3: the 
circuit latches ‘on’. Initially the input 
of N2 is pulled high, via C8. This caters 
for power-up reset, after all we do not 
want the alarm to sound instantly! 


Now let us assume that we want to 
pop down to the local for a quick 


pint. Operating S3 sends a trigger 
pulse to the multivibrator MMV1 
(pin 4), initiating the delay cycle. 


The delay time is defined by the RC 
network connected to pins 1 and 2. 
With the values shown in the circuit 
diagram, the total delay is 12 seconds. 
Provided the door is opened during this 
period, the circuit will remain inactive 
indefinitely, only ‘arming’ when the 
door is closed. 

Once the circuit is armed, the door 
causes the reed relay S15 to close. 
T1 now conducts, sending a pulse to 
the clock input of the flip-flop FF1 
(pin 11). Its Q output now goes ‘high’ 
(logic 1), and as a result the mono- 
stable multivibrator MMV2_ is  trig- 
gered by the pulse arriving at pin 12. 
This starts a new delay period deter- 


mined by the RC network connected 
to pins 14 and 15. During this time 
the lawful owner can get to the key- 
board and punch in the correct code 
to disarm the alarm. In the example 
given in the circuit diagram, the key- 
board is wired to give the secret code 
3058. Once the correct code is entered, 
the command circuit IC5 sends a reset 
pulse to the various parts of the circuit 
via gates N2 and N3, 

Now suppose an intruder gains access 
to the keyboard, or the householder 
forgets the code...for some reason 
or other, the correct code is not entered 
within the delay period. The clock input 
of FF2 receives a trigger pulse; output 
Q of FF2 goes high; the oscillator built 
around N6...N8 is enabled and the 
alarm sounds. 


In the normal course of events it is 
unlikely that you will forget the code. 
However, you must bear in mind that 
you have 10 seconds from the moment 
you depress the first key, to enter the 
complete code. If desired this can be 
followed immediately by key S14 
which deactivates the circuit. In that 
case both inputs of the NAND N4 
become logic 1, its output therefore 
is logic 0, so T4 ceases to conduct. The 
circuit will remain dormant until S2 
is again depressed. 

So far we have assumed that S1 is in 
position ‘b’ (alarm). 
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N1...N4=IC1 = 4093 
NS .,, N8= 1C2 = 4093 
MMV1,MMV2 = IC3 = 4098 
FF1,FF2 = 1C4 = 4013 
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Figure 2. The complete circuit. As drawn here, the code for deactivating the alarm is 3058; this can be changed to any other four-digit number. 


@ Switching over to position ‘a’ puts 

the circuit in ‘doorman’ mode 
(arrival announcer). Every time the 
door is opened the alarm will sound for 
one second. This will happen irrespec- 
tive of whether the alarm is activated or 
not (S2 depressed). With S1 in position 
‘a’ and an activated alarm, both func- 
tions are combined: first the buzzer will 
sound for one second and then 12 
seconds later, the actual alarm signal 
will be emitted. 


$14 has two purposes. The first, already 
described is to deactivate the system 
(after entering the code). The second is 
a system check. When S14 is operated 
to shut down the alarm, LED D2 should 
light briefly to indicate that the battery 
is still good. If nothing happens press 
S2 to make sure the alarm is on, wait a 
few seconds and then try S14 again. 
Still nothing? Then what we have is a 
dead battery or broken LED. 


Construction 


The printed circuit board is shown in 
figure 3. Any type of keyboard will do, 
as long as it is possible for all the keys 
to be connected to a common rail 
(see figure 2). For this reason a so 
called matrix keyboard is unsuitable. 
The code given by the connections 
shown in figure 2 is merely a guide 
line. Any four digit code can be pro- 
grammed by connecting the appro- 
priate keys to the 11...14 inputs of 
IC5. Remember to connect all the 
other keys to the reset pin (E). 
Potentiometer P1 is used to set the 
frequency of the buzzer tone, to obtain 
maximum output. 

Should you wish to extend the time 
allowed for entering the code and 
depressing S14 (to deactivate the 
alarm), then this can easily be achieved 
by increasing the value of C10. The 
delay times of MMV1 and MMV2 


depend on the values of capacitors 
C4 and C5. 


Installation 
The complete circuit including batteries 
can be mounted in a small box 


(12x6x4 cms). This makes it suitable for 
mounting just about anywhere. The 
important thing is to camouflage the 
unit reasonably well without making 
it inaccessible, so that you can get to 
it during the critical first 10 seconds. 
The best position for the reed switch 
(S15) is in the doorjamb, but, no 
matter where it is positioned remember 
to discreetly hide the connection wires. 
The distance between the reed switch 
and the magnet should be around 6 mm 
with a maximum of 8 mm. 

The consumption of the circuit in a 
‘stand-by’ situation is around a few 
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Figure 3. The printed circuit board for Cerburus is shown here. It was designed to fit the type 202-21029J case from Vero. The completed 
unit should be mounted in a position that is out of sight but can be reached easily in less than ten seconds. All wiring to and from the unit 


should be hidden if possible. 


nA. When activated this increases to 
about 50 uA , or 10 YA in the ‘door- 
man’ mode. For good reliability we 
strongly suggest the use of alkaline 
batteries. iq 


Cerberus: mythological multi-headed 
dog guarding the entrance to the under- 
world. 


Parts list 


Resistors: 
R1,R3,R5,R6,R15,R20,R21 = 1MQ 
R2=10k 

R4 = 10MQ. 

R7,R16 = 100 k 

R8,R9 = 3M3 
R10,R18,R19 = 560 k 

R11,R12= 56k 


P1 = 50 k preset 


Capacitors: 

C1,C2=100n 

C3,C6,C8 = 1nF/16V 
C4.C5.C10.C11 = 10uF/16V 
C7 = 3n3 

C9=56n 


Semiconductors: 
D1,D4,D5 = 1N4148 
D2=LED 

D3 = zener 4V7/400mW 
T1,T3 = BC 547B 
T2= BC 557B 

T4 = BC 516 
1C1,1C2, = 4093 

IC3 = 4098 

1C4 = 4013 

IC5 = LS7220 


Miscellaneous: 

S1 two way double pole switch 

S2 press button 

S3...81412 key keyboard, one common 
rail. (e.g. TKC type BLE 2) 

$15 = reed switch 

PB = piezo buzzer (PB2711) 
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G. de Cuyper 


floppy-disk interface for the Junior 


Computer fever broke out here in 
Europe about eight years ago. The first 
8-bit processors were even available at 
a hobbyist’s budget. The great change, 
however, came in 1976 when Shugart 
brought the first 8-inch drive onto the 
market. Until then computer data had 
to be stored on punched paper tape or 
inconveniently on magnetic tape at 
speeds that are considered extremely 
slow today. The floppy disk revolu- 
tionized rapid data interchange be- 
tween the computer and an external 
mass storage device. Rapid paper tape 
readers only achieved rates of up to 
15 kilobaud (baud = bit/second) at 
best. Paper tape punches were barely 
able to exceed 700 baud. Unless the 
user is to go to great expense with 
magnetic tape recording using a 
Cassette recorder, the upper limit is 
1200 baud at a tape speed of 4.75 cm/s. 


floppy- disk 
interface 


for the Junior 


...and other 6502 computers 


At present the floppy disk is the most significant mass storage medium 
for the computer. Considering the method used for recording, it is 
almost incredible that computer data can be stored on a simple plastic 
disk at such speed and with such precision. This article will point out 
everything that has to be taken into account before one single bit can 
be stored on the plastic disk. The hardware of the floppy disk interface 
is designed to be universal. Not only Junior Computer fans, but also the 
owners of a KIM, SYM, AIM-65, ACORN and other computers can use 
this low-cost interface to extend their computer to a real personal 
computer. Even an interface for connecting the EPSON printer is 


provided. 


But even floppy disks have their disad- 
vantages. Although the round plastic 
disks do not cost more than good 
chrome-dioxide cassettes, the drive unit 
for floppy disks is fairly expensive. The 
computer user will have to pay about 
120 to 190 pounds for a floppy disk 
drive. If one considers that two drives 
are required for convenient operation 
with a computer, the investment is 
quite substantial. 


The price barrier 


Since the prices for floppy disk drives 
are not likely to drop much lower, it 


was decided to save costs in another 
area when implementing a DOS 
(DOS =disk operating system) for the 
Junior Computer. We had to make a 
choice between employing a floppy 
disk controller and a controller using 
a few TTL ICs and some software. The 
1771 or 1791 from Western Digital or 
the Motorola 6843 are suitable as 
controllers. These chips have the dis- 
advantage that they cost between 
17 and 35 pounds. A further disad- 
vantage is that not much 6502 soft- 
ware is available on the software market 
for these controller ICs. 

Our objective was to equip the Junior 
Computer with a powerful disk oper- 
ating system, without forgetting the 
KIM, SYM and AIM-65 friends. Hard- 
ware for the floppy disk interface was 
not to exceed the 35 pound limit. We 
made the following demands of a DOS: 


1. The programmer should no longer 
have to be concerned with absolute 
addresses in the computer. 
2. The DOS should operate together 
with a Microsoft BASIC. The BASIC 
interpreter should understand DOS 
macro commands. 
3. The DOS should operate with a 
convenient debugger. A debugger 
is a program which allows software 
to be generated in machine language 
and tested. It should also be possible 
to place break points at any locations. 
4. An assembler and editor should also 
be provided and should understand 
various DOS macro commands. 
5. If the programmer makes an incor- 
rect input, the computer should 
enable immediate analysis of the syntax 
and operating errors with precise error 
messages. 
6. There should be a lot of good and 
cheap software available on floppy 
disks for the DOS: 
@ Games programs 
@ Bookkeeping programs 
@ Programs in BASIC and Assembler 
7. The DOS must be easily adaptable to 
any 6502 computer. 
8. The DOS must be capable of generat- 
ing random files. Random files are 
data files on the floppy disk into which 
data are written and which are produced 
during execution of a BASIC program. 
As can be seen from these requirements, 
we made high demands of the disk 
operating system. For this reason we 
chose an operating system that is 
widely used in the USA and Europe: 
the DOS is from Ohio Scientific and is 
known as the ‘Ohio Scientific OS-65D 
Operating System’. 
Ohio Scientific also supplies the popular 
computers ‘superboard C1P, C4P and 
C8P’. The software developed for these 
computers (and there is a good deal of 
it) can be easily adapted to the Junior 
Computer and other 6502 systems by 
modifying a few bits in the DOS main 
program (called KERNEL). Two ver- 
sions of Ohio’s DOS are available at 
present: 
1. OS-65D V3.1 consisting of 
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LABEL 
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Figure 1 shows how a diskette is inserted into the drive. The label of the diskette faces the door 


of the drive. 


— A 65-inch diskette 

— A manual of approximately 75 
pages. 

— The price of OS-65D V3.1 in- 
cluding manual is approximately 

30 pounds — relatively inexpensive. 

2. OS-65D V3.3 consisting of 

— Five 5-inch diskettes accommo- 
dating various user-support pro- 

grams (more than 17 utility pro- 

grams altogether, which greatly facil- 

itate programming). 

All programs are written in BASIC 

and can thus be easily modified by 

the user if necessary. 

— A fresh diskette 

— A 250-page manual and detailed 
instructions for working with the 


DOS, BASIC and Assembler. Also 


contained are a BASIC manual and an 
Assembler manual. 

— The price of OS-65D V3.3 in- 

cluding all manuals is approxi- 

mately 60 pounds. Considering the 
expensive documentation of OS-65D 
V3.3, this price is certainly justified to 
say the least. 
We adapted both versions to the Junior 
Computer and both versions have been 
working for many months without any 
problems and to our full satisfaction. 
Before being able to work with the 
extensive DOS from Ohio Scientific, 
however, a good deal must be known 
about the operating system. The Ohio 
manuals are very well written, but 
one must be familiar with computer 
techniques to understand the manuals. 


For this reason we shall try to provide 
our readers with the necessary knowledge 
concerning a disk operating system, step 
by step. First we shall generally describe 
the manner in which the data are stored 
on a floppy disk and will then discuss 
the recording method of Ohio Scientific. 
A functional description of the mech- 
anical aspects of a floppy disk drive will 
also be included. 

As shown in figure 1, each floppy disk 
drive has a door at the front. This door 
must be opened to insert or remove a 
diskette. The door should not be closed 
until the deskette has been fully inserted 
into the drive. Otherwise there is a risk 
of damaging the diskette. Fitted to the 
door of the drive is a switch which 
closes a contact when the door is closed. 


2 


WRITE PROTECTED 


UNPROTECTED 


WRITE 
PROTECT 
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Figure 2. The diskette has a notch on one edge. If this notch is covered by a non-translucent medium, the diskette is write-protected. 
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OUTER STOP 


Thus the computer can only write data 
onto the diskette or read data from it 
when the door is closed. 
Diskettes can be protected against 
accidental overwriting. As can be seen 
in figure 2, there is a notch in one side 
} : : as : oe ae of the diskette. An optoelectronic 
HPO BES Bote pa : : a Ie device in the floppy disk drive monitors 
Soe Se : | this notch to establish whether it is 
ae ae open or covered. If the notch is covered 
the diskette is protected against acci- 
dental overwriting. If the programmer 
attempts to write data onto a write- 
protected diskette the DOS issues an 
error message. 
Sicc Any floppy disk drive can be utilized 
ee blie. ¢ =) 3 : in principle. The only condition is that 
OO ans | : be] : the input/output connector of the drive 
j : : : must be Shugart-compatible. Most 5 1/4- 
inch drives meet this requirement. We 
have tested the DOS both with Shugart 
and BASF drives. The only difference 
between the two drives is that the read/ 
write head with Shugart is positioned 
by means of a spindle drive, whilst 
BASF use a helix. Figure 3a shows the 
mechanism of a Shugart drive and 
figure 3b shows that of a BASF drive. 
Both drives are equipped with two 
motors: 
— adrive motor and 
— astepper motor. 
The drive motor rotates the floppy disk 
at a constant speed of 360 rpm. The 
drive motor is connected to an elec- 
tronic regulator which keeps the 
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Figure 4. This is the component side of a BASF 6106 drive. The computer transmits and rotational speed of the diskette constant, 
receives data to and from the drive via J1. Plug JJ1 is in position ‘A’. The plug of JJ1 must even in the event of load variations. The 
always be in the position shown when a drive is used. rotational speed of the diskette can be 


varied within certain limits on both 
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drives. The second motor is a stepper 
motor which handles the positioning of 
the read/write head of the drive. This 
motor is also connected to electronic 
control circuitry. The control circuitry 
is fed with pulses by the computer. 
Each pulse switches the stepper motor 
one step further. Another line is connec- 
ted between the computer and the 
control circuitry of the stepper motor. 
The potential on this line determines 
whether the stepper motor is to move 
the read/write head outwards from the 
interior or vice versa. 

The drive chassis also contains three 
other electromechanical components: 
As its name implies, the task of the 
head-load solenoid is to lower the read/ 
write head onto the magnetic surface 
of the diskette. If the head-load solenoid 
is not activated, the read/write head is 
raised from the surface of the diskette 
by a spring. On the BASF drive the 
head is rigidly mounted. A felt pressure 
disk presses the magnetic surface of the 
diskette against the head. 

Two optoelectronic sensors are located 
on the drive chassis. One of these 
sensors emits a pulse when the read/ 
write head is over ‘track zero’ (de- 
scribed in more detail at the end of the 
article), Track zero is a special recording 
track on almost all floppy disk drives. 
The second sensor monitors the index 


5 


hole which is punched in the diskette. 
The index hole (see figure 2) is the 
absolute zero mark of the diskette or, 
to put it another way, the ‘zero degree 
mark’ on the round plastic disk. The 
index hole serves to inform the com- 
puter when the diskette has made a full 
revolution. Thus at 360 rpm an index 
pulse is emitted every 166.66 ms. 


To summarize, therefore, a floppy disk 

drive consists of the following compo- 

nents: 

— A stepper motor for positioning the 
read/write head 

— A drive motor to rotate the diskette 
at a constant speed 

— An optoelectronic sensor that checks 
whether the read/write head is pos- 

itioned over track zero 

— An optoelectronic sensor that estab- 
lishes whether the diskette is write- 

protected 

— An optoelectronic sensor that 
monitors the index hole and emits a 

pulse every full revolution 

— A head-load solenoid that lowers the 
read/write head onto the magnetic 

surface of the diskette. 

Clearly, a good deal of electronic 

circuitry is required to control all the 

electromechanical components on the 

drive chassis. Read/write amplifiers are 

also required for the head in the drive. 

These amplifiers can be compared with 


the recording and playback amplifiers 
in a conventional tape recorder. However, 
the read/write amplifier in the drive 
must be able to process frequencies of 
approximately 125 kHz, because the 
baud rate for our floppy disk interface 
is 125 kilobaud. 

All this extensive circuitry is installed 
in a floppy disk drive and obviously 
contributes to its high cost. Usually the 
electronic circuitry in the drive is 
prealigned. There is therefore no diffi- 
culty involved in connecting a drive to 
the Junior Computer. Figure 4 shows 
the printed circuit board for a BASF 
drive. Only two connectors are import- 
and to the user: J1 and J5. 

Connector J1 is the Shugart-compatible 
connector of the drive. All control 
signals of this connector have TTL 
levels. All control signals emitted by 
the floppy disk interface are fed to the 
electronic circuitry in the disk drive 
via J1. 

Connector J5 is also Shugart-compatible 
and is utilized for the supply of power. 
The disk drive requires two voltages: 
12 V/800 mA and 5 V/300 mA. Since 
the power consumption of a DOS 
computer is fairly high, we shall examine 
the question of power supplies in a 
future issue of Elektor. 

Any user wishing to connect two or 
more drives to his computer must also 
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Figure 5. Principle of the mechanism in the drive. All floppy disk drive manufacturers use their own designs for the mechanism. For this reason 


we can only show the principle here. 
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take into account connector JJ1 and 
the terminator chip: 

The terminator chip contains eight 
pull-up resistors and is always located 
in the last drive, when more than one 
are connected. When two drives are 
connected to the Junior Computer, 
drive A (the first one) has no terminator 
chip whilst drive B (the last one) con- 
tains the terminator chip. If, forexample, 
four drives are to be connected to the 
Junior Computer, drives A... C contain 
no terminator chips whilst drive D (the 
last one) contains a terminator chip. 
The drive designated as A, B,C or D is 
selected on JJ1 with the shorting plug. 
Drieve A is selected with the position 
shown. The following plug positions 
are assigned to drives B and C. Drive D 
does not require a shorting plug because 
it is clearly identifiable by the termina- 
tor chip. 

Resistor R69 is for fine adjustment of 
the read amplifier. This resistor should 
never be readjusted. The quality of the 
read signal depends on it (freedom from 
jitter). 


Drive mechanism 


Figure 5 shows a sketch of a drive 
mechanism. The floppy disk is rotated 
by the drive motor like a record. The 
head makes contact with the surface of 
the diskette and converts the magnetic 
field fluctuations in the gap to an elec- 
trical signal. Recording on the diskette 
and playback from it (‘writing and 
reading’) are accomplished using the 
same principle as for a tape recorder 
or cassette recorder. 

Since there are no grooves on the 
magnetic surface of the diskette, the 
head cannot follow a groove as on a 
music record. The head is therefore 
positioned over the desired track by a 
stepper motor. The stepper motor 
moves the head, which is mounted on a 
carriage, from track to track. The head 
can be moved over the surface of the 
diskette from the exterior to the interior 
or vice versa by means of the carriage. 
Since the surface of the diskette becomes 
worn fairly rapidly, the head is raised 
from the surface after every read or 
write operation. If the head is positioned 
on the surface of the diskette the term 
used is ‘loaded head’. If it is not on the 
surface, this condition is an ‘unloaded 
head’. The head can be lowered onto 
the surface of the diskette or raised 
from it by means of a spring and the 
head-load solenoid. If the head is 
continuously positioned on the surface 
of the diskette, the track will be de- 
stroyed after approximately 50 hours of 
operation. Since the head is normally 
only loaded for a short period, the 
service life of a diskette extends to 
several years. 


Sectoring of a floppy disk 


We shall now describe the way in which 
the data are stored on a diskette. With 
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Track 2 
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Figure 6. The data are written on the diskette in concentric circles. These circles are known as 
tracks. Each track has a number. A diskette usually accommodates 40 tracks. The tracks can be 
subdivided into groups known as sectors. The index hole is the start mark for all sectors of a 
track. 
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Track 12 (Directory) 


Track 39 
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Figure 7. With soft-sectoring, the sectors can be of different lengths. In the extreme case a track 
consists of one or eight sectors. Track 12 is reserved for the directory with the Junior Computer. 
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floppy disks of the type used for the 
Junior Computer, the data are stored 
on 40 concentric rings. The width of 
one ring is only 0.2 mm. The outermost 
ring of the diskette is track zero. With 
most disk operating systems (including 
the OS-65D) this is a reference track for 
the other tracks on the diskette. Figure 
6 shows that the diskette is further 
subdivided. In addition to the 40 tracks, 
the diskette is subdivided into sectors. 
For the sake of simplicity, we have used 
eight sectors in the example. Sector 1 
always comes soon after the index hole. 
With OS-65D there is always a wait of 
1 ms until the index pulse has decayed. 
Only then are the data written into the 
corresponding sector of the track. 

There are very many formats for sec- 
toring a diskette. The best known 
format is the |BM-3740 format which is 
not employed by Ohio Scientific. For 
this reason we shall not discuss the IBM 
format but will deal only with Ohio’s 
own format. 


The track number and sector number 
allow a data block written on a diskette 
to be clearly identified. The diskette 
in figure 6 has sectors of the same 
lengths. It is possible, however, to place 
sectors of different lengths on one 
track, The minimum data length ac- 
commodated in one sector with Ohio 
Scientific is a 6502 page or 256 bytes. 
Thus the track number and sector 
number are the coordinates with which 
a data block can be found on the 
diskette in fractions of a second. 
Figure 7 shows the sectoring of a 
diskette with variable sector lengths. 
This format is also used by the DOS 
which we have adapted to the Junior 
Computer. Track zero, the outermost 
track of the diskette, has a particular 
write format which will be explained 
later. Track 1 is subdivided into several 
sectors: sector 1 contains two pages, 
i.e. 2-times 256 bytes. 

A 45-degree rotation of the diskette 
corresponds to a data block of 256 
bytes or one page. Sector 2 on track 1 
is only half as long as sector 1 and only 
contains 256 bytes. Sector 3 on track 1 
contains 5 pages. Thus 5-times 256 bytes 
are stored in sector 3 on track 1. 

It is possible, however, to place only 
one sector on a track. This is the case 
with track 2 in figure 7. If only one 
sector is placed on a track, a maximum 
of eight pages can be stored per track, 
ie, 2048 bytes. Since specific formatting 
information per sector, i.e. additional 
bytes which require space, is written on 
the diskette it is advisable for safety 
reasons not to write more than seven 
sectors per track on the diskette. 

Track 12 has a special function. This 
track holds the directory of the diskette. 
By means of the BASIC interpreter it 
is possible to store a file in the computer 
(for example, a BASIC program, a 
shopping list or a love letter). A file is 
created in the computer when the 
programmer presses keys on a terminal 
and the computer files the information 
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in the memory, key by key. 
For any programmer it is difficult or 
even impossible to make a note of the 
track and sector in which the program 
or file is stored on the diskette. For this 
reason the Ohio DOS offers the facility 
for assigning names to the programs. A 
program name or file name may have a 
maximum of six alphanumeric characters 
and the first character must be an 
alphabetic character (A... Z). If, for 
example, you have written a BASIC 
program for calculating a circle and 
wish to store this program on a diskette, 
you can assign the program a name. You 
could use the name ‘CIRCAL’ for 
instance, as an abbreviation for circle 
calculation. You write the name 
‘CIRCAL’ onto the diskette quite 
simply by typing: 

DISK! ‘PUT CIRCAL’. 
The computer then ‘puts’ the program 
on the diskette. The inverse of the PUT 
command is the LOAD command: 

DISK! ‘LOAD CIRCAL’. 
This causes the file to be loaded into the 
computer. We shall explain the com- 
mands of the disk operating system 
later, 
Before the computer can write a file 
onto the diskette or read one from it, 
the file name must exist in the directory. 
Ohio supply various system service 
routines on diskettes to be able to 
generate file names in the directory. 


Data pulse to the floppy disk drive 


At the end of this article we will demon- 
strate the electrical signals which the 
computer sends to the disk drive. Ohio 
use a very simple transfer format. The 
data are transferred asynchronously, as 
‘with the printer interface of the Junior 
Computer. Although the printer inter- 
face can only handle a maximum of 2400 
baud, the floppy disk interface can 
transfer at 125000 baud. An MC 6850 
ACIA, which costs less than 2 pounds, 
allows this high transfer rate. 

The serial data delivered by the asyn- 
chronous interface adaptor (ACIA) have 
the following format: 

— One start bit 

— Eight data bits 

— One even-parity bit 

— One stop bit 

The even-parity bit is a check bit with 
which any transfer errors can be traced. 
This bit is set when the number of set 
bits in the transferred byte is an even 
number. Unfortunately the electronic 
circuitry in the disk drive cannot 
process the serial signal of the ACIA. 
For this reason the serial data signal 
must be converted to a frequency- 
modulated signal. Figure 8 shows how 
this conversion takes place. At the start 
of each data bit, a narrow clock pulse 
of only a few hundred nanoseconds is 
generated. If the transmitted bit is a 
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logic 1, a data pulse ‘D’ is modulated 
between two clock pulses ‘C’. If the 
transmitted bit is a logic zero no data 
pulse ‘D’ is modulated between two 
clock pulses ‘C’. As can be seen from 
figure 8, the electronic circuitry of the 
disk drive is presented with a frequency- 
modulated voltage for transmitting the 
data. The time elapsing until a bit has 
been transmitted is only 8 microseconds. 
For receiving data from t! > disk drive 
the frequency-modulated signal must be 
converted back to a serial data signal. 
This task is performed by a data separ- 
ator which is located in the floppy disk 
interface. 
This brings us to the floppy disk inter- 
face itself and we will describe its 
hardware in detail. The following 
summaty indicates everything that is 
needed to convert a Junior Computer 
or any other 6502 computer to a DOS 
computer: 
@ At least two dynamic RAM cards are 
needed (see ELEKTOR, April 1982). 
To develop large programs, three RAM 
cards are required. 
@ A Junior Computer, consisting of the 
basic printed circuit board, interface 
card and a bus PCB with five connectors. 
@ A floppy disk interface card con- 
taining a few TTL ICs, an MC 6850 
and an MC 6821. 
© One or two (if possible) floppy disk 
drives which have Shugart-compatible 
connections: 
For example the 5 1/4 inch disk drive 
from BASF, Shugart, TEAC, etc. 
Low-cost, surplus disk drives can also 
be utilized. 
@ A power supply unit which delivers 
the following voltages: 
+5 V/5A 
+12 V/2.5A 
+12 V/400 mA 
—5 V/400 mA 
—12V/400 mA 


Hardware of the floppy disk 
interface 


A brief study of the circuit diagram of 
the floppy disk drive (figure 9) shows 
that only standard, commercially avail- 
able components have been utilized. We 
think we have reason to be pleased with 
this circuitry: this universal floppy disk 
interface is the lowest-cost interface 
available on the market at present. All 
KIM-1, AIM-65 and SYM owners can 
upgrade their computers from cassette 
to floppy disk system. However, before 
the floppy disk interface can be con- 
nected to the computer the user should 
know how the hardware functions. We 
shall now turn our attention to these 
interesting technical details. 


Data transfer between computer 
and floppy disk drive 

The principle of data transfer between 
the computer and floppy disk drive can 
be described as follows: 

@ The STEP and the DIR line (outputs) 
Via the peripheral interface adapter 
(PIA) IC5 the read/write head of the 
disk drive is placed on the desired track. 
The computer emits stepper-pulses via 
PB3 which are matched to the elec- 
tronic circuitry of the drive by driver 
N18. The read/write head is shifted one 
step inwards or outwards with each 
pulse. PB2 of the PIA (IC5) and N19 
generate the DIR signal. The logical 
level on the DIR line determines 
whether the stepper pulses shift the 
read/write head outwards from the 
interior or vice versa. 

@ The TRO line (input) 

The TRO line is an acknowledge line 
from the drive to the computer. The 
logic level on this line indicates whether 
the read/write head is placed over track 
zero. 


@ The INDEX line (input) 
The Index line is an acknowledge line 
from the drive to the computer. As 
explained at the beginning of this 
article, the index hole on the diskette 
is a zero mark for a_ soft-sectored 
diskette. Whenever the index hole 
passes a light barrier in the drive a 
pulse is produced on the Index line. 
@ The WR.PROT line (input) 
The logic level on the WR.PROT line 
informs the computer whether it is 
allowed to write on the diskette in the 
selected drive, or whether the diskette 
is write-protected. The computer only 
writes on the diskette when the 
WR.PROT line is inactive: 
@ WRITE line (output) 
The WRITE line switches the electronic 
circuitry in the disk drive from the read 
mode to the write mode. Before this 
line become active, the computer checks 
via the WR.PROT line whether the 
diskette is write-protected. If this is 
the case, the WRITE line can never 
become active. 
@ The SEL1, SEL2, SEL3 and SEL4 
lines (outputs) 
The computer selects one of four drives 
via the SEL lines. Normally only SEL1 
and SEL2 lines are utilized. Line SEL1 
controls drive A and line SEL2 controls 
drive B. When Ohio software is used a 
floppy disk drive must always be 
connected to SEL1. 


@ The SIDE SEL line (output) 
The SIDE SEL line is not used with the 
Junior Computer and is intended for 
later extensions. Special drives con- 
taining two read/write heads can be 
controlled via this line. These drives 
can write on both sides of a diskette 
and read back the stored information 
from both sides. 
@ The WDA (output) and RDA (input) 
lines 
The computer writes the data in serial 
form into the electronic circuitry of 
the drive via the WDA line. The com- 
puter reads the serial data from the 
drive via the RDA line. The baud rate 
on these lines is 125 kilobaud. The 
data transfer from the computer to the 
drive can be compared to a simple 
V24/RS232 serial interface. We be- 
came acquainted with this interface 
in the Junior Computer 3 and 4 books. 
In that application the data are 
transferred from the computer to 
the ELEKTERMINAL or from the 
ELEKTERMINAL to the computer. 
The serial data transmitted by the 
computer to the drive are written in 
parallel into the ACIA (IC11) and 
transmitted serially at the TxD output 
at a rate of 125 kilobaud, 
The serial data from the ACIA cannot 
be directly written onto the diskette. 
This requires modulation of the serial 
data with clock pulses which initiate the 
start of a data bit, as shown in figure 8. 
Between two clock pulses, a data pulse 
is then modulated or not, depending on 
the logic level of the current data bit. 
When the computer reads data from the 


floppy-disk interface for the Junior elektor november 1982 — 11-49 


9 


N12 


eae z 
=74LS10 2 K2 
NB... N13 ce = 74LS04 1N4148 
N14 ...N17 = 1C10 = 74LS00 a ae 
Ki N18... N21 = 1C12 = 74LS07 22]2t]20) 19] 16] Petia Ra 
N22 ... N26 = ICG = 74LS07 ‘) qn on Eo 
22 
po] o Ie 00 bo 9 DBO O | WDA 
iter : 2 i 
1] os 4 © |invex 
' ta A a 2819 |wa,pRoT. 
H 7| DBS. 26+_o |rro 
i TN al H DBs : 
Al 2} 74LS245 fie [[oe7 T> Fey keg oe 
RW 1 o—18 oir 
BOARD SEL eos 
(2)€ 
Seu 
Ao 
H SEL2 
sets 
' SELa 
Hl 
| 
' SIDE SEL 
i 
a5 
1,3,5...33 
7ALS138 


MMV1,MMV2 = IC9 = 74LS123 
FF1,FF2 = 1C14= 74LS74 


bes bo] 4 1 é hal le a) b b bf bb. b44 1 é bo] a 
IC1 102 ie he AS Ic7 1c8 Ic9 C10 1% ¢ ae a 1c14 St 


O01 oo: Qu 
© © ") “O mw |addn ty HOM) GAG) ~—[100G _ rooney hain 


82159-9 


Figure 9. Circuit diagram of the floppy disk interface. Since the data interchange between the computer and drives is controlled by software, one 
saves the cost of an expensive floppy disk controller. Only standard components are utilised in the circuit. 


11-50 — elektor november 1982 


floppy-disk interface for the Junior 


Signal 


Write Current Signal 


Read Signal (Preamp. Output) 


R 47 
R 69 


GND 


Read Signal (Differentiator Input) 


Jitter Voltage 


Erase Current 


T.P. 


Write Current T.P. 


FUNCTION 


Drive Motor Adjust 


Jitter Adjust 


Connector Function 


DISK CHANGE FF/ 


PWRONRESET/ 


Signal - Interface 
Read/Write - Head 


Head Load Solenoid 


N.O. TRACK ZERO SWITCH 


Door Lock Solenoid 


Write Protect Photottfansistor 


IN USE- FF 


MOTOR ON 


Index Phototransistor 


Stepper Motor 


TRACK OO 


DC- Connector 


GND 


INDEX 


Figure 10. WRITE DATA ENCODER diagram. Here are the pulses that are emitted to the drive. 


Drive Motor 
Track Zero Switch 


diskette the clock pulses must be 
separated from the data pulses. This 
task is handled by a data separator 
consisting of components N13...N17, 
the two monostables MF1, MF2 and 
flip-flop FF2. The clock pulses for the 
ACIA are at output OQ of MF1 and the 
serial V24/RS232 data are at output 
Q of FF2, The data signal that was 
previously in serial form can be read 
out of the ACIA (1C11) in parallel form 
by the computer via the data bus. 
Since the 1/O chip used for serial data 
transmission between computer and 
drive is normally employed for V24/ 
RS232 interfaces, a number of known 
characteristics are found in the trans- 
mitted data pattern: 
1. Each byte to be transmitted begins 
with a start bit and ends with a 
parity bit. 
2. A stop bit is located between two 
bytes. The stop bit is the inverse 
of the start bit. 
Eleven bits are required to transfer one 
byte: 
One start bit, eight data bits, one parity 
bit and one stop bit. If no data are being 
transferred, only stop bits are present 
(logic 1). By using pseudo-FM-encoding, 
22 pulses are written onto the diskette 
during the transmission of one byte 
(= 8 bits), which only consists of logic 
ones (=$FF). The reason is that each 
bit to be transmitted consists of a clock 
pulse and a data pulse. The clock pulse 
is always present, whilst the data pulse 
is only present when a logic one is being 
transmitted (see figure 8). 
This format allows eight pages of 
256 bytes each to be stored on one 
track, i.e. 8-times 256 bytes=2 kilo- 
bytes. Since a few tracks are required 
for the directory and system program 
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Figure 11. READ DATA SEPARATOR diagram. Here are the pulses arriving from the drive and 


which are then separated by the data separator. 


(= DOS program and BASIC), only 
35 tracks available to the programmer 
on a diskette with a total of 40 tracks. 
Thus approximately 2 kilobytes times 
35=70 kilobytes can be stored on a 
diskette. This is more than adequate 
for a hobby computer system. 


The circuit diagram in detail 


The circuit diagram of the floppy disk 
interface can be subdivided into several 


groups which we shall now examine: 

a. Address decoding and data buffer 
The outputs of address decoder IC7 
change their states in 8-kilobyte steps. 
Output Y6 drives 1C1 (N1...N4) which 
decodes the rest of the address lines. If 
all inputs of gate N5 are logic ones, its 
output (pin 6) becomes a logic zero. This 
output always remains a logic zero be- 
tween addresses $CO00.. . $COFF. This 
signal is needed to activate the data bus 
buffer in 1C13. Additionally, the output 
is wired to pin 6c of bus connector K1. 
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Figure 12. Layout and component overlay of the PCB of the floppy disk interface. Use great care in soldering, because some tracks are very 
close to each other. Good sockets should be utilised for IC5 and IC11,. 


Parts list 
Resistors: Semiconductors: 1C11 = 6850 
R1,R2,R3,R4,R6 = 150 2 D1 = 1N4148 1C13 = 74LS245 
RE,R9,R10= 4k7 IC1 = 74LS02 1C14 = 74L874 
Ren IC2= 74LS10 
F F IC3 = 74LS163 Additionally: 
P1,P2= 10 k trimmer potentiometers 1C4 = 74LS151 64-way male connector, rows a and c fitted 
i IC5 = 6821 (Siemens) 
Capacitors: 1C6,1C12= 74LS07 Two 34-way female connectors for ribbon 
C1,C2= 1n MKT 1C7,1C15 = 74LS138 cable 
C3 = 47 u/6,3 V (C8 = 74LS04 Mating plugs for the above for fitting to 
C4...€13=100n IC9 = 74LS123 the PCB, angled 
C14,C15,C16 = 1 u/16 V 1C10= 74LS00 (Molex, Amphenol, | TT-Cannon, etc.) 
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The direction of the data bus buffer is 
governed by the R/W signal which is 
buffered by drivers N8 and N9Q on the 
floppy disk interface PCB. The 02 or 
E-signal is buffered by drivers N10 and 
N11. 

The inverse COXX signal activates the 
PIA (IC5) via the CSO pin. The other 
chip select signals are connected with 
address lines A4 and A5, so that the 
PIA has a base address of $CO00. 


b. Lines between drive and interface 
The outputs to the floppy disk drive are 
buffered by drivers N18. ..N26. These 
drivers have an open collector output. 
The pull-up resistors are always in the 
last drive (terminator), as explained at 
the beginning of this article. The drive 
is also controlled by the floppy disk 
interface via drivers with open collec- 
tors. The pull-up resistors are R1...R4 
and R6. 

1C15 multiplexes lines PA6 and PB5 of 
the PIA, so that four drives can be 
Operated using one 34-way cable. A 
small modification on the interface 
allows two doublesided drives to be 
connected to the computer. This is 
achieved by connecting the input of 
N26 to PBS. The connection between 
PB5 and pin 2 of 1C15 must be discon- 
nected in this case. 

Multiplexer 1C15 is activated via N7. 
The inputs of N7 are controlled by the 
head-load output of the PIA (PB7) and 
the Q-output of FF1, FF1 is set by the 
step pulse and reset by the leading edge 
of the head-load pulse. N7 and FF1 are 


not absolutely necessary. We have made 
provision for them, however, on the 
interface PCB because the Ohio 
software for 8-inch drives has been 
applied and requires a separate head-load 
line. Mini-disk drives utilize the select 
lines to activate the read/write head. 
To prevent the head from continuously 
rubbing the surface of the diskette, the 
select line is activated by the head-load 
line. This ensures proper treatment of 
the diskette in the drive. 


The port lines of the PIA 

The port lines of the PIA are used as 
follows: 

A-side: Address $C000; Disk status Port 


PAO: Drive 0 ready Input 
PA1: Track 0 Input Xx 
PA2: Fault Input 
PA3: Free for user 
PA4: Drive 1 ready Input Xx 
PAS: Write protect Input Xx 
PAG: Drive select L Output X 
PA7: Index pulse Input Xx 
B-side: Address $CO02; Disk control Port 
PBO: Write enable Output X 
PB1: Erase enable Output 
PB2: Step direction Output X 
PB3: Step pulse Output X 
PB4: Fault reset Output 
PB5: Drive select H Output X 
PB6: Low current Output 
PB7: Head load Output X 


All I/O lines are active 
‘X'= 1/0 line used. 


at logic zero. 


The electronics for data 
transmission 


Data transmission is primarily handled 
by the 6850 ACIA (1C11). The computer 
writes the byte to be transmitted into 
the transmit register of the ACIA via the 
data bus. IC11 then shifts the word 
written in parallel form to the TxD 
output in serial form. The ACIA re- 
ceives the serial from the diskette at 
the RxD input. The clock input for 
the serial receive signal is designated 
CRx. If a serial word is read into the 
ACIA the computer can read it out 
of the receive register in parallel. We 
will discuss the register structure of the. 
ACIA in the December issue. 

The data to be transmitted are presen- 
ted to input D4 of data selector 1C4 
in inverted form (N12). All other 
data inputs except for DO, are ground- 
ed. The select input of IC4 selects the 
‘E’ or 02 signal. Synchronous counter 
1C3 divides the clock signal by eight 
and sequentially addresses data selec- 
tor IC4 with outputs QA, QB, QC. 
Output 6 of the data selector must 
always be a logic zero when the ‘E’ 
signal is a logic zero and when data 
input D4 is a logic one. This means 
that a pulse is always produced at 
address zero. This pulse is the clock 
pulse which is repeated every eight 
microseconds, 

When the ACIA (IC11) transmits a 
logic one, TxD is a logic one and D4 
of the data selector (IC4) is a logic 
zero. The result is as follows: 
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@ During transmission of a logic one, 
no data pulse appears at the ‘W’ 
output of the data selector (IC4). 
@ During transmission of a logic 
zero, one data pulse appears be- 
tween two clock pulses at the ‘W’ 
output of the data selector (IC4). 
@ Each clock or data pulse has a 
length of only 500 nanoseconds. 
The signal at the ‘W’ output of the 
data selector forms the coded FM signal 
which is transmitted via buffer N21 to 
the floppy disk drive. The WRITE 
DATA diagram for the write encoder 
is shown in figure 10. 
To be able to read back the data from 
the diskette, the clock and data pulses 
must be separated again. After separa- 
tion, the clock pulses are utilized to 
shift the serial data pulses into the 
ACIA at a rate of 125 kilobaud. The 
separating of clock and data pulses 
is performed by a data separator con- 
sisting of N13, N14...N17, MF1, 
MF2 and FF2. 
Incoming data from the floppy disk 
drive are inverted by N13. The NAND 
port N16 is enabled by NAND N17, so 
that the first clock pulse can trigger 
both monostables MF1 and MF2. MF1 
triggers on the negative edge of the 
clock pulse whilst MF2 triggers on the 
positive edge. The Q-output of MF2 
should be at logic zero for about 5.5 
microseconds, so that N14 is enabled 
and N16 is disabled. As soon as a data 
pulse is present between two clock 
pulses, flip-flop FF2 is set via N14, 
The Q-output of monostable MF1 
emits a clock pulse of about 1 micro- 
second to the CRx input of the ACIA. 
The leading edge of the clock pulse 
transfers the data bit currently being 
transmitted to the serial input register 
of the ACIA. The data bits come from 
the Q-output of flip-flop FF2. A data 
pulse on the preset input sets flip-flop 


FF2,. The Q-output then goes to logic 
zero, The subsequent clock pulse 
transfers this zero into the ACIA. 
When MF1 toggles back to the stable 
state, it clears flip-flop FF2 via the 
clock input. Figure 11 shows the 
timing diagram of the READ DATA 
separator in detail. 


Construction and alignment 

Construction and alignment of the 
floppy disk interface are quite simple. 
All wire links should first be connected 
on the printed circuit board (figure 12). 
Since some tracks are very close to each 
other, soldering requires great care. 
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Figure 13. When connecting an EPSON 
printer with a serial interface, a V24/RS232- 
to-TTL level converter is required. This little 
circuit can be wired on the Junior interface 
PCB in self-supporting fashion. PB5 of the 
6532 on the basic PCB of the Junior 
Computer is used as the BUSY line for the 
printer. 


The resistors, capacitors, diode D1 and 
the two connectors are then fitted to the 
board. Trimmer potentiometers P1 and 
P2 are rotated to their midpoints and 
soldered into the board. If new ICs are 
inserted, they can be soldered indirectly 
without sockets. Good sockets should 
always be employed for the 6850 
(IC11) and the 6821 (1C5). 
The floppy disk interface should nor- 
mally work immediately if the two 
trimmers are set to their midpoints. 
If, however, fine alignment is still 
required, the procedure is as follows: 
1, Remove the plug from connector 
K2. 
2. Jumper the WDA output to the 
RDA input on the soldering side of 
the board using a wire link. 
3. Align output Q of monostable MF2 
to 5.5 microseconds using an oscillo- 
scope. 
4. Monostable MF1 is non-critical and 
can be aligned to a time of about one 
microsecond. However, the ACIA and 
the PIA must then be initialized with a 
short program. We will go into this in 
more detail when we discuss the soft- 
ware for the floppy disk interface in the 
December issue. 


EPSON interface 


In the Elektor laboratory the Junior 
Computer operates with an EPSON 
printer and has therefore been equip- 
ped with an interface for the EPSON 
dot-matrix printer. The following is a 
description of the necessary interface, 
for those readers who employ one of 
these printers. 

For connection to the Junior Computer, 
the EPSON requires a serial interface 
adapter and not the usual Centronics 
interface. The commercial price for the 
serial interface adapter for the EPSON 
is approximately 23 pounds. The baud 
rate must be set to 1200 baud by means 
of the digiswitch provided on the printed 
circuit board. The ELEKTERMINAL 
should also run at this rate. The EPSON 
is connected in parallel to the V24/ 
RS232 output of the ELEKTERMINAL. 
The EPSON uses the BUSY line to 
inform the computer whether data can 
be transmitted to the printer or not. 
Since cassette control is no longer 
necessary on the DOS computer, we 
have used PB5 of the 6532 on the 
basic PCB of the Junior Computer as 
the BUSY input. Relay Re2 on the 
Junior interface PCB can thus be 
discarded. The green LED (D5) can 
continue to be used as a transmit data 
indicator. 

Since there is also a V24/RS232 signal 
level on the BUSY line, conversion to 
TTL level is required. Figure 13 shows 
a circuit which can be wired in self- 
supporting fashion on the component 
side of the Junior interface PCB. 

If no EPSON printer is connected to 
the Junior, PB5 of the 6532 must be 
grounded otherwise the computer cannot 
transmit data. i 
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To answer the first question, what have 
the pyramids got to do with cubes? It 
came to pass that El Pharina, a well 
known tomb designer of that era, was 
attempting to revolutionise the current 
tomb designs of the period for a wealthy 
and influential customer. On the way to 
the office one morning he happened to 
stub his toe on a gold inlayed ebony 
block that was used to keep his garage 
door open (hence the origin of base- 
Over-apex doors, better known lately 
as up-and-over). He thus hit upon the 
idea of using a cube as the basis for his 
next tomb, It was duly constructed in 
the grand manner. However, the foun- 
dations were contracted to an outside 
construction company and this is where 
the troubles began. The dead weight of 
the gigantic tomb cube was far greater 
than the foundations could stand and 
the tomb toppled over at an angle of 
45°. Pharina sued of course, putting 
the mining company out of business. 
The disaster became known locally as 
Pharina’s yonder ruination of Achmed 
Mining in the desert, or ‘pyramid’ for 
short. All was not lost however, since 
all the other tomb designers adopted 
the resultant shape as the state of the 
art thus creating numerous legends 
and tall stories, of which, this is one! 

History will probably show that Rubik 
has done more for todays cube than all 


eubular bell 


Cubes are attractive to the human mind, a fact well proved by the 
pyramids and the popularity of Rubiks cube. The cube described here 
contains an electronic ‘bell’ with a tone that is dependant on how the 
cube is picked up. Each face of the cube has a touch switch on its 
surface and contact with one or more of these will cause the cube to 
produce a sound. However, the sound will vary depending on how 
many and which of the faces are touched. The Cubular Bell is quite 
fascinating to all ages and, once picked up, becomes very difficult to 


put down. 


six sided sound box 


the other ancients put together and it 
is entirely possible that our Cubular 
Bell will not reach the same degree 
of farne. However, it is musical and 
therefore not really in the same class. 
That is not to say that it is a musical 
instrument, more a musical game. In 
effect, the cube will produce a tone 
whenever a side is touched. Each side 
has its own individual tone but this 
will be changed if two or more sides 
are touched at the same time, when 
picking it up for instance. Replacing 
the cube on the table will immediately 
silence it. 

This could all work out to be a very 
complex circuit but a glance at the 
circuit diagram will show this not to 
be the case. It will be obvious that 
the heart of the circuit must be an 
oscillator and this is formed by the 
two inverters N7 and N8. The timing 
components of the oscillator are capaci- 
tor C1 and the resistor chain con- 
sisting of R7 to R13. Six electronic 
switches (ES1 to ES6) placed across 
the resistors are controlled from a touch 
plate in each face of the cube. If touch 
switch S1 is bridged by a finger then 
ES1 will be activated effectively taking 
R8 out of circuit. The frequency of the 
oscillator is determined by the total 
value of the resistors that are in circuit. 
Which face operates which electronic 
switch is left up to the constructor, 
some combinations may be better than 
others. 

The output of the oscillator is fed via 
a buffer, N9, to our ‘audio stage’, 
transistor T1 and the speaker. The type 
of speaker used is not critical providing 
it is 8Q. The available space will 
probably be the determining factor! 

The one essential point of the cube is 
that all the faces appear to be identical 
in order that its orientation remains a 
mystery. This causes a major problem 
when a on/off switch is to be fitted. To 
overcome this we have included an elec- 
tronic power switch consisting of gates 
N10 and N11 together with ES7. 
Briefly, if no touch switch (S1 to S6) 
is bridged the electronic switch ES7 
becomes open circuit thus switching 
off the oscillator. The use of CMOS 
ICs ensure that power consumption 
is kept to a very low level therefore 
the 9 volt battery should last for quite 
atime. 


Construction 

Manufacturing a cube is on a par with 
making four chair legs independantly — 
only three legs will ever touch the 
ground at any one time. Murphy's 
Law definitely states that the final 
face of a cube will not fit its alloted 
space when completing the cube and 
you can bet your reel of solder on 
that! For this reason another source 
of cubes would be a major advantage. 
Toy shops for the young are a cubic 
paradise and should provide one or 
two ideas. Another cube to check out 
are the ‘picture cubes’ from that well- 
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Figure 1. The circuit diagram of the Cubular Bell. The battery will last for quite a while since power consumption is very low. The touch switches 


can be etched on copper clad board. 


known High Street store that don’t, 
in fact, sell footwear. It is well worth 
shopping around for ideas before 
aquiring your cube because a good 
cube is an anonymous cube and very 
few fit into this category. Bear in mind 
that each face of the cube must contain 
a touch switch in one form or another. 
Figure 2 illustrates how this can be 
achieved by means of a printed circuit 
type of switch. If these can be made and 
fitted onto each face of your selected 
cube your problems are almost over. 
The final problem is that of getting the 
circuit, the speaker and the battery 
inside the cube — we have to leave that 
one with you! Don’t forget to make 
some holes in each face to let the sound 
out or you will have a mute cube on 
your hands. 

Two points that may make for a more 
appealing cube. The sensitivity of the 
touch switches can be increased by 
raising the values of resistors R1 to 
R6 to about 22 MQ. Finally, the tone 
range can be varied by changing the 
value of C1 to taste. 

Now, if you can get your cube to stand 
unsupported on one corner, just let us 
know how.... K 


Figure 2. This illustrates one method of making your own cube if a ready made cube is not 
available. Care is needed if good results are to be achieved. 


11-56 — elektor november 1982 


mini-organ extension 


The heart of the mini-organ is the 
SAA 1900 integrated circuit. This IC 
contains almost the complete elec- 
tronic circuitry required for an elec- 
tronic organ. All 56 key contacts of 
the keyboard are directly connected 
to the IC via a 7 x 8 matrix. This means 
that 151C pins are already assigned. 
4pins are needed for the audio-fre- 
quency outputs, 2 pins for the power 
supply, 1 pin as a clock input, one more 
pin as a modulation input and, finally, a 
pin for the mode. The total is 24 pins 
which is the full extent of the IC’s 
terminals. It offers full polyphonic per- 
formance and good sound, but that is all. 
This extension changes the whole 


mini-organ 
extension 


synthesized sounds with the mini-organ 


Those of you who built the mini-organ last year will have had plenty of 
time to practise on the instrument and will no doubt have far surpassed 
its capabilities. The mini-organ is an electronic organ consisting of one 
single IC and a keyboard. Since an organ IC of this type only has a 
limited number of terminals, registers and the like cannot be 


incorporated. 


The extension presented here, however, brings the mini-organ half-way 


to being a synthesizer. 


picture. The extension consists of a 
VCF with attack and decay generator. 
These three terms will be familiar to 
synthesizer enthusiasts, but there is a 
brief explanation for strangers to the 
field: a VCF is a voltage controlled 
filter. “Attack” is the phase in which 
the note of a musical instrument in- 
creases in volume or tone from zero to 
its maximum value. In the decay phase 
this value drops from its maximum to a 
particular level, whilst the key remains 
pressed. 


The VCF 


To avoid having to employ expensive, 
special ICs as in the polyphonic syn- 
thesizer, the VCF was designed to a 
well-proven and well-known format. 
It is a lowpass filter with a skirt of 
18 dB/octave. Three active lowpass 
filters, each with 6 dB/octave, are 
connected in series to achieve this 
filter characteristic. Each of these 
filters consists of an OTA (CA 3080 
in figure 1), a capacitor and an opera- 
tional amplifier as an output buffer, 
The control current at pin 5S of each 
OTA determines the basic frequency 
of the filter, when combined with the 
capacitor (e.g. C9 in figure 1). These 
control currents are supplied from a 
current source, consisting of A1l1 and 
T1, which is also controlled. The basic 
frequency of the entire filter thus 
depends on the setting of P11. 


Attack! 

Purely manual adjustment of the basic 
frequency (with P11) is not sufficient. 
An organ note filtered in this way still 
sounds too much like an organ!. What is 
needed is an attack/decay generator. 
This type of generator makes the filter 
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Figure 1. The circuit diagram of the extension. 8 integrated circuits are used to produce an attack/decay generator and a voltage-controlled 


lowpass filter with a skirt of 18 dB/octave. 
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Figure 2. Wiring diagram of the extension. Connections to the organ printed circuit board and terminals for the controls (such as potentiometers 
and switches) are designated with the same letters as in the circuit diagram. 


attack-dependent and opens the way to 
many possibilities in sound exper- 
imentation. 

The status of a key, i.e. whether it is 
pressed or not, unfortunately cannot be 
indicated by the keys themselves. This 
would require a second row of contacts 
and would be very expensive. However, 
there is another inexpensive method: if 


Oe 


Parts list 


Resistors: 

R1,R4,R7 = 4k7 

R2,R3=1M 

R5,R6,R24 = 47k 

R8,R9 = 33k 

R10= 100k 
R11,R14,R15,R18,R19,R22= 27k 
R12,R13,R16,R17,R20,R21 = 100 2 


R23 = 3ks 
R25...R27=22k 
R28 = 2k2 
R29,R30 = 10k 
R31 = 6k8 


P1,P2,P6 = 100-k-pot. log. 
P3,,.P5,P9 = 10-k-pot. lin. 
P7,P8 = 1-M-pot. lin. 


Capacitors: 

C1,C2,C4 = 100n 
C3,C5...C8=1 4 foil type 
c9...C11=330p 
C12...C14= 330n 


Semiconductors: 
...D4= 1N4148 

T1 = BC557B 

1C1,1C3,1C4 = TL 084 

1C2= 741 

Ic5...1C7 = CA 3080 

IC8= 4001 


Additionally: 
S1 = single-pole changeover switch 


the organ is emitting a note, a key must 
be pressed. It is therefore only necessary 
to know that a note is present. 

This task is performed by A1...A3. 
A1 picks off the note at a high impe- 
dance at terminal A of the organ PCB. 
A2 amplifies this buffered signal by a 
factor of 200, i.e. it limits it. D1 and D2 
produce a positive DC voltage from the 
limited square-wave and, based on the 
level of this voltage, comparator A3 
decides whether a note is present or not. 
D2, P7, C3 and A4 form the attack 
section. If a key is pressed the voltage 
at the output of A3 jumps to + and 
C3 charges up, depending on the setting 
of P7. At the end of a keystroke C3 is 
discharged over R4 and D3. 

The voltage jump of A3 triggers the 
monostable consisting of N1 whose 
output pulse charges C5 very rapidly. 
P8 determines the discharge time of 
C5. This decay voltage is now buffe- 
red by AS, Either an attack or decay 
voltage can be applied to the control 
current source by means of S1. P3 
determines the modulation depth. 


Sounds 


At point A on the organ PCB, the mini- 
organ delivers an asymmetrical square- 
wave signal which is rich in harmonics, 
This signal serves two purposes: firstly, 
it triggers the attack/decay generator; 
secondly, it is applied via P2 as the 
signal intended for filtering. The signal 
from point B of the organ PCB, which 
is one octave lower, can be mixed in by 
means of P1. 

Depending on the O of the filter adjus- 
ted with P5, sounds can be produced 
which vary from very dull to very 
bright. Furthermore, P5 can be used 


es, 


to make the filter oscillate. The result 
is a sinewave oscillator with which 
widely varying sound effects can be 
generated via the attack/decay gen- 
erator and any key of the upper part 
of the keyboard. 

If S2 is in the attack position, P3 and 
P4 can be adjusted to obtain a sound 
reminiscent of brass instruments. In 
the decay position, a piano-like sound 
can be produced. 

Since the output of the filter is fed 
back to the output stage of the joy- 
organ, the unfiltered signals can be 
added to the filtered signals by mixing. 
The phase shift of the filter produces 
a phaser-like sound, by eleminating 
individual, narrow frequency ranges. 


Construction and connection 


The entire extension circuit can be 
built on Vero board. It requires some 
care in construction because 8 ICs and 
some passive components need to be 
mounted. 
The terminals of each control are 
identified with letters which also 
appear in the wiring diagram (figure 2). 
The power supply for the extension is 
obtained at the appropriate points on 
the organ printed circuit board. The 
only output missing is for the —-15 V 
and this must therefore be picked off 
the wire link between C17 and R20 
on the organ printed circuit board. S2 
of the mini-organ is discarded. Instead, 
points S2a and S2c are connected with 
a wire link. 
As a general precaution, signal lines 
should not be too long nor be arranged 
in the vicinity of the mains transformer. 
i 
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kitchen 


accurate timing up to 15 minutes 


Most modern cookers are equipped with a cooking timer but this 
invariably has some limitations when the accurate timing of short 
periods is called for. The circuit described here has excellent 
resolution up to 15 minutes and is very easy to set. The end of the 
preset time period is announced by an electronic gong rather than 
the usual buzzer. The timer is completely self-contained and is ideal 


for short cooking periods where accuracy is required, 


M.R. Brett 


The two most critical parameters in 
cooking are expertise and timing. We 
have to admit that our knowledge 
of the first (and foremost) require- 
ment could be written on the outside 
of a 2716. However, the second point 
is a different kettle of fish. If elec- 
tronics is good at anything at all it 
surely must be period timing. The 
circuit here allows four independant 
time periods to be preprogrammed 
and selected when required. A further 
asset of the circuit is the absence of 
any display that requires watching. 
The end of the time period is given 
by an audible ‘gong’. 

The circuit diagram shown in figure 
1 can be broken down into four main 
parts, the counter (1C1), a comparator 
(1C2), a memory (IC3) and the sound 
generator (1C4). The presetting of time 
periods is carried out by means of the 
16 switches at the right of the diagram. 
The use of quad DIL switches would 
be ideal for this purpose. 

The function of the circuit is fairly 
straightforward. With the circuit in 
the quiescient state the O2 output 
of FF2 will be at logic 1 thus the 
counter IC1 will be inhibited via the 
reset input. Its outputs will be held 
low. The A=B output of the compara- 
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Figure 1. The circuit diagram of the timer consists of four basic parts: the counter 1C1, the comparator 1C2, the memory IC3 and the sound 


generator IC4, 


kitchen timer 


market 
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tor (IC2) will also be low and the 
memory (IC3) will receive a reset 
pulse via the gate N2. The compara- 
tor is now ready to accept data rela- 
tive to the required preset time period. 
This is preset in BCD format on one set 
of four switches of S1 to S16. Once 
selected, the time code is entered 
into the memory by pressing the relative 
switch from S17 to S20. 

There is now data in the memory and 
this is presented to the comparator 
causing the A<B output to change to 
logic 1. The flipflop FF2 will flip 
(or is it flop?) which will allow the 
counter to begin to do its job. This 
is a very useful IC in that it also in- 
cludes an oscillator and this is used 
to provide the clock frequency for 
the timer. The frequency is determined 
by the RC network consisting of C1, 
R1, R2 and preset P1. The latter is 
included to allow for fine tuning of the 
oscillator frequency if it is required. 
When the reset level is removed from 
pin 12 of IC1 the counter is enabled and 
its outputs will count up from O at the 
clock frequency. The 04 output of the 
counter is used switch the LED on via 
transistor T1 as a reminder that the 
timer is in operation. 

The counter will continue doing just 
that until the A=B output of IC2 goes 
high, this will occur when the counter 
output equals the memory. A number 
of events will now happen. A logic 0 
reset pulse will reach IC3 (via N2) 
and the memory will be cleared. The 
output of the memory, and therefore 
the B inputs of the comparator, will 
all be at logic 0 and, because the count 
still exists on the A inputs of the 
comparator, the A>B output will revert 
to logic 1. This will provide a pulse 
via T2 to the sound generator, IC4, 


and the gong will sound to signal the 
end of the time period. 

By this time of course, the A<B output 
of IC3 will have returned to zero (the 
A inputs of the comparator are no 
longer less than the B inputs) allowing 
FF2 to change state on the next in- 
coming clock pulse from the counter. 
When this arrives the counter will be 
reset to zero (the © will go to logic 1) 
and we are back where we started, 
waiting for the next time period to be 
entered via one of the switches S17 to 
$20. 

Although the circuit is rather more 
complex than the usual 555 based 
timer circuits it does provide the very 
useful possibility of a number of preset 
time periods. The circuit diagram shows 
four but more are possible if needed. 
Simply add another switch (S21 for 
instance) and four more diodes. 

The power comsumption of the circuit 
is low at about 3 mA and the 9 volt 
battery will last for a good many eggs. 

It will be obvious that the applications 
for this particular timer do not necess- 
arily have to end in the kitchen. It is 
versatile enough to find a great many 


uses wherever accurate timing is needed Id] 


Multi-channel analyser 


A multiplexing device which converts a 
general-purpose single- or dual-channel oscillo- 
scope into an eight-channel instrument has 
been developed by GSC. The new model 8001 
multiplexer, which functions in the same way 
as a simple logic analyser minus its memory, 
and allows simultaneous events on different 
channels to be compared and displayed in 
direct relationship to one another. 

The instrument allows oscilloscope users to 
view events occurring synchronously or 
asynchronously, and the user can observe 
all eight channels at once or one of two 
4-channel combinations. Once the overall 
signal relationships have been observed, the 
operator can ‘zero in’ on a single channel by 
placing the multiplexer in the manual mode 
and incrementing the display to the desired 
channel. 

Input to the multiplexer is via eight BNC 
connectors, and the instrument will accept 
signals of +5V (10V_ peak-to-peak) with 
frequency response which is flat to 12MHz 
and 3dB down at 20 MHz. Input impedance 
is 1M. Comprehensive trigger facilities are 
provided; the signal which is to serve as the 
trigger is connected to channel 1, and the 
trigger level can be continuously varied over 
the +5V range with polarity switchable to 
positive or negative. Trigger output is a 
TTL level signal which is internally switch- 
selectable to 0.01 ws or 1 ws duration, and this 


| is connected to. the oscilloscope’s external 


trigger input. 

Global Specialties Corporation, 
Shire Hill Industrial Estate, 
Saffron Walden, 

Essex CB11 3AQ 

Telephone: 0799.21682 


(2510 M) 


Imperial to metric counter 


A big problem for many manufacturers today 
is the need to sell products in metres, litres or 
kilograms, using production machinery still 
fitted with instruments showing yards, 
gallons, pounds etc, 

The solution, from Britec, is both accurate 
and inexpensive. 

The user simply replaces the existing output 
indicator with one of the new Britec ‘pre- 
scaling’ counters. These can be supplied 
ready-programmed, to give a precise Metric 
display from an Imperial output, or in a pro- 
grammable form which the production engin- 
eer can adjust on site. By this means, virtually 
any arbitrary pulse frequency can be ‘con- 
verted’ to give a display in the required units. 
Apart from metric conversions, the Britec 
‘pre-scaling’ counter has many other appli- 
cations, including for example adjustable 
batch counting, whereby any required num- 


ber of pulses can be chosen to advance the 
counter by one digit. 

5 or 6 digit versions are available, with ‘up’ or 
‘down’ counting; counting speed is up to 
25,000 per second; other features include 
choice of panel or remote re-set, and thumb- 
wheel batch setting. 

Britec Limited, 

Unit 17, 

Bermondsey Trading Estate, 

Rotherhithe New Road, 

London SE16 3LL 

Telephone: 237.8087 


(2506 M) 
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Interface boards 


Stotron Ltd., are now able to supply a num- 
ber of Parallel and Serial Interface Boards 
which ‘compliment their range of needle 
printers from Roxburgh Printers Ltd. The 
compact 12 or 24V d.c. boards have been 
introduced to drive 21 and 40 column DP822/ 
824 printers according to the mechanism in 
use. Both versions offer a full 96 ASCII 
character set and the Parallel versions have 
64 symbols and European characters, and 
64 block graphics. This 8 bit parallel version 
allows inverted and expanded width printing, 
programmable line feed and variable dot 
pitch. 


The Serial versions also offer several special 
symbols, including £ sign, and the character 
set is stored in a 2716 EPROM to allow alter- 
ation if required. These Serial boards also 
have 20 mA current loop facilities, baud rate 
(110-4800), parity and stop bit selection. 
Stotron Ltd., 

72 Blackheath Road, 

London SE10 8DA 

Telephone: 01.691.2031 


(2504 M) 


DIN cases 

A range of DIN standard instrument housings 
are now available from Alusett. Known as 
the NG72 range, they can be used as panel 
mounted or desk top. Eight sizes are available, 
all 72mm high, single (144mm) or double 
(288mm) width and with four different 
depths, 150, 200, 250 and 300 mm. 


ee 


The housings are supplied in kit form includ- 
ing all necessary mounting materials. They 
are easily assembled with only 10 screws. The 
housing frame consists of rigid distortion 
resistant aluminium profiles anodised in 
natural colours. Top and base cover plates are 
made of superior quality coated aluminium in 
a grey-blue colour featuring a fine leather 
grain surface. Feet can be attached to the base 
cover plate if the housing is to be used as a 
free standing or desk top instrument. 

Alusett UK Limited, 

Whiteshute House, 

Whiteshute Lane, 

Winchester, 

Hampshire SO23 9RA 

Telephone: 0962.68673 


(2501 M) 


Sweep Function Generator 

The 12MHz Sweep Function Generator 
SFG611 is a high performance instrument 
offering several versatile facilities which sim- 
plify many test measurements in the 0.01 Hz 
to 12MHz frequency range. The pushbutton- 
selected waveforms, sine, square or triangular, 
are available at levels up to 10 V pk-pk open 
circuit from 50 Q. The continuous amplitude 


control, in conjunction with two fixed attenu- 
ators of x0.1 each, give a suitable range of 
output level control. A d.c. offset facility, 
adjustable from —5V through 0 to +5V, 
gives a unipolar capability with all combi- 
nations of signal and offset free of clipping. 

The mark/space ratio of all the waveforms can 
be varied by a continuous control in conjunc- 
tion with three switch positions. This offers: 
a) fixed mark with variable space, continu- 


‘ously adjustable from 1:1 to 1‘: 19; b) con- 


tinuously adjustable mark/space ratio from 
19:1 through 1:1 to 1:19 at a fixed fre- 
quency of approximately x0.1 main fre- 
quency setting; c) variable mark with fixed 
space, continuously adjustable from 1:1 to 
19:1. The comprehensive sweep facilities can 
be used in either logarithmic or linear mode, 
covering the need for overall frequency re- 
sponse or particular narrow-band measure- 
ments on 465 kHz or 10.7 MHz. IF circuits, 
for example. 

Internal or external sweep (VCF) can be selec- 
ted by means of a slide switch. The internal 
sweep generator is continuously adjustable 
from 50 Hz to 0.001 Hz by means of a single 
logarithmic control. A triangular frequency 
sweep enables both directions of the sweep to 
be displayed, and an associated auxiliary out- 
put is provided for driving the oscilloscope 
timebase. Also incorporated is a ‘single-shot’ 
sweep facility, enabling the SFG611 to be 
used with X-Y recorders, the TTL squarewave 
output then operates as a pen lift control. 
Marketing Services Dept., 

Park Road, 

Crowborough, 

Sussex TN6 2QR 

Telephone: 08926.3322 


(2503 M) 
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DIGITAL MULTIMETER PDM35 
unused 3% digits, bright display 
£24 + £1 p&p price includes 
manual leads & wallet. 

P.E. Coughlin, 19, Victoria Cres- 
cent, Chelmsford, Essex,CM1 10F 


HEATHKIT SERVICE scope 
OS-2, single beam. Independent 
ver (3MHz), hor (300 kHz) in- 


puts. Good working condition, 
Manual £ 25, 
K.Y. Chang, 70,1-UP, Ashley 


Street, Glasgow G3 6HW, Scot- 
land, Tel: 041-332-7695, 


TELETYPE ASR with manuals. 
excellent condition £ 100 O.N.O. 
buyer to collect. A cheap terminal 
with hardcopy. Mr. M.N.A, Lee, 
Mid-Bay, Seasalter Beach, Whit- 
stable, Kent CT5 4EU, Tel: (0227) 
264115. 


HELLO FORMANT-FAN! Want 
to modify your synthi? Write to 
me and enclose 2 ICRs and get 
the informations you need! 


Markus F.P. Aigner, Dorfgasse 
30C/01/23, A-6020  Inssbruck, 
Austria. 


64K BIGBOARD, 2x8 inch disk 
drives, PSU, keyboard, green 
VDU, RS232 ports. Cased + run- 
ning CP/M £1200 O.N.O. Will 
split. D.J.R.Smith, 6 Murray 
Road, Ealing, London W5. 


FOR SALE. Kintel 302 precision 
volts standard and diff. voltmeter 
£50. 12 100 uA meters. Clarity 
M42 4% x 4" £ 8 ea. 

W. Joughin, 22 Birch Dale, Hythe, 
Southampton. 


OSCILLOSCOPE dual beam, 
delay T.B., needs some attention, 
with spare tube and manual £60 
O.N.O. 01-803-6365. K. Drage, 
24, Nelson Rd, Edmonton, 
London N.9 ORJ. 


2708 EPROM’s little used, erased, 
surplus to requirements, first 
come first served at £1.50 each 
inc p & p. J. Newnham, 21 Wel- 
beck Avenue, Ilkeston, Derbyshire 
DE74NL. Tel. Ilkeston (0602) 
304339 (evenings or weekends). 


WANTED G.E.C. scope tube no. 


E4205/B/7. Good price paid. 
T. Watkins, 68. Ashwood Rd, 
Nuneaton, Warwickshire 
CV10 9AY. 


WANTED lowther TP1/6 corner 
horn loudspeaker on legs. Work- 
ing/not working. Tel. 0243694842 
(Middleton). Write: 17/P022708. 


TRIO 2300, case and mic. very 


little use. Origional packing. 
Reason for sale-gone student. 
£170. John Hey, 10 Boscombe 


Ave, Barton, Eccles, Manchester 
M30-7DU. 061-789-4518. 


HEATHKIT SCOPE 1018, perfect 
working order mint condition 
only £59 Reqd also variable DC 
2 Amp supply only £ 30 reqd. 
Gerald W. Chevin, 23, Stradbroke 
Grove, Ilford Essex IG5 ODN. 
01-551-2092, 


FOR SALE two hardly used 
Shugart 400 series minifloppy 
disk drives S.S.S.D. 80th working 
fully £ 70 each. Tel. 0213536724. 


TELEQPT DUALBEAM scope 
15 MHz £ 215 venner freq. meter 
12,5 MHz £45. Sinclair DVM 
£25. Elf computer x giant board 
£55, Phone Blyth 68654. 


OKI upper case matrix printer. 
RS232 + parallel interfaces suit 
UK101, genie etc £100 O.N.O. 
Tel.: 03722 72713, Peter, Epsom. 


SUPERBOARD, CEGMON, 24K, 
basics 4, 5 x, 2 @ screen formats, 
EPROM-card, £70 of software, 
ABS case, cost over £450, sell 
£ 275, 

Mr. A.J.Clarke, 11 Harlesden 
Road, St. Albans, Herts AL1 4LE. 
Tel. St. Albans 34566, 


WANTED: mains transformers. 
Up to 30V secy. 4 or 5Amp. 
Ring Cardiff 566413, 

D.E. Williams, 26, Chamberlain R. 
LLandaff North, Cardiff. 


MOTOROLA 114 test data 
wanted, Infocards 1 to 12 needed 
to complete set. |. Conway, 
38, Balgarthwo Tce, Dundee 
DD2 4RE. 0382641104, 


readers! 


Rules: 
e@ Private advertisers only. No trade, no 
business. 


no post office boxes. 
e@ Items related to electronics only. Software 
only when related to Elektor computer 


Name and address: 


| am a private reader. | have read your rules and | enclose a valid switchboard voucher. 
Please place the following advertisement, free, in the next available space, 


BLOCK CAPITALS PLEASE — ONE CHARACTER TO EACH BOX 


systems. 
@ Maximum length: 114 characters — letter, 


numeral, comma, space. etc. (not 
including address and/or telephone number). 


@ One advertisement per reader per month. 
To enforce this rule, a switchboard voucher 
will be printed each month. 


e@ Elektor cannot accept responsibility for 
any correspondence or transaction as a 


Send to: 


result of a ‘switchboard’ ad, nor as a result 

of any inaccuracy in the text. 

e@ Ads will be placed in the order in which 
they are received. 
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Elektor switchboard, 
Elektor House 

10 Longport 
Canterbury CT1 2BR 


All advertisements must include the 
voucher printed here. They must 
be post-marked within the 
month indicated. 
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CRICKLEWOOD-STOCKING PARTS OTHER STORES CANNOT REACH! 


ye THE LAZY WAY Phone your order through on Access, Barclaycard, Visa or American Express 


for immediate service; no extra charge, no minimum order. 

tems not fully covered on this st include: OPTO: 7 seg LEDs, LCDs, berelled LEDs, Lamps, Lampholders, FUSES: 20 im i 4 , 

eine, sow oy auek blow, Frsholuwn. CONNECTOR: OILOIN. Phono ‘mm, 2mm, 4mm, Bulgin, USA,|.€.C. KNOBS: %& THE TRADITIONAL WAY Send cheque, PO or credit card number. Cash not encouraged but 
lastic, Aluminium, Anodised, Collet, Pointer. SWITCHI foagle, Biased. Rocker, Rotary, Slide, OIL, Push, METERS: LCD, accepted (no coins please), All in stock items shipped same day. 

Analogue, Tes I. TOOLS: Piers, Cutters, Sippers, Trimmers, Cable Cutters, And much-mich more. : vai 

Al in stock items (that's 95%) posted some day, OFFICIAL ORDERS FROM SCHOOLS, GOVT. DEPTS ETC. WeLcowe, % THE IDEAL WAY Call in and collect. We are on the main Edgware Rd (AS) just 1} miles from 

OVERSEAS ORDERS WELCOME (CWO + ADEQUATE POSTAGE) QUANTITY DISCOUNTS BY NEGOTIATION. Staples Corner and approx 3 miles from Marble Arch. 

CRICKLEWOOD ELECTRONICS LTD, 40 Cricklewood Broadway, London NW2 3ET, Tel: 01 4520161, Telex: 914977 VAT Please add VAT at the current rate to all orders except books. VAT not chargeable abroad. 


POST, PACKING & INSURANCE Standard small order charge is 70p (more for heavier goods). 
Export orders minimum £1,50. 


13409 ZENER DIODES .26 | A722 74L8120 369 . 2.097152MHe 
IN3493R ao | Taro 1 7aLsi28 ; 3.509 
1N3602 32 | TAAz09 7atsi2e f 488 | 3.276anhe 1.809 
163604 TAA300 7405126 y ; oomMe 3.009 
1N3768 TAAI20 7avsi32 15 | r94a94MHe 
1N3768 2p Tasso 3 7AL8136 20p f ; 
1N3768R : Tang 7atsise or higher 
Nagar TAAG22 7aL8139 rumbersin 40 
14002 aa TAS 7abstas Stes, submitute 
iNaoos “ap tro a3 | TaAseo 2: water Meter 40 
Ae Ase Nap Uinso2n TAASIO 23 7atsi48 peti, og 
1Nao0s osc iagoan TAAG2IAXI 7atsies 40107 = 74ci07_] 8308 Blooms 1.788 
Hd 10] 95¢ Up Pernt rates Sete Tepes Foe 
inadot SWwire ended | Super bright 452 | TAASGIA 748154 Tac TTL ascmos | 80h awahZo | 18.00MHe 995 
$009 SW view fee toons TAAsere patsise rardt' 400 | 4502" "sgn | saztcannnsisa | ocohne fast 
Nanas Helwig: ta7oace TATOO 7aLsi66 Faia 130 | 4809 Zap 200 | 2y.64aMie 2.60) 
tock TAAS90 745157 jatar 37 | 4907 2.35 | asoomHe 1.75) 
Ex 
Ee 


BESTSE 


weaas ae eve aval LM710CN TAA9308 748158 
wars 120] 4508 100.00%%e 8150) 
ie av7. Bvt Uurien 138 | TAaszo 7atsteo yates 420| 4510 Some 
Heed 10V. 12V. 20V: LM71ICN TAA991D 7ALS161 7aL86 150 | 4511 2:50 | CeamictilterB0p, 
6 ay Nay thraach 121 | TAbi00 yatsie2 vauss 230 | 4512 pees 
Nst00 bins ie UM7230N TBAI20AS 74L 103 74198 4gi4 SeOADART. VALVES 
ti7asen aao | Twasar 7arsica ais DYNES, 


15492 tM725cN TBA3&I 0 
ates TOW Pos. Stud A 7405168 7acmosiTtL | 4518 ZB0ADMA 10.00 
SION Mess 7418169 74C00 4519 Z80API0 2.80 


IN5A04 Following UM741CH TBA: 
INES HE | seer, | nis oan | tate te | Bais Hens 2 | Hes re Bice 338 
3 AY10212 EN 7AISNIN 900, TRAA59 7ALsi7a 7414 4526 ZN427E8 5.99 


1 
1 
1 
1 
15407 24. 37,30, 33, tyaren eae | TBAsoo 1 
15408 68, 82, 91, 100, AYS-0218 7408175 74620 4527 ZNA2BE8 4.06 2 
eta {i74ach 1.00 | TBA5000 74si76 24020 4937 i 

12. 

4 

3 


BESSESE 


BSRSSRsVssasssssa 


SSSSSSRRRE 


Ba=SS 


INséae it a 20 | thrascn ‘ge | Teasta 
Nbe2e | Rr tiisee 338 | Teastoa raesies 298 | faces ‘saz yorrace 


iNsea? ievesterwst | AVS abt tangas Teaszoa 
saa E24 value AY3-8912 BOB 3 TBAS3O 74L5192 74676 Linear ICs) 
18131 7V5-78V" 2,00 | AY52976 tMt3TON TBAS300 745193 74¢83 ~ Positive ~ 
15134 ™ | A300 tMi330 ToAsao 7ausiga 74¢85 100 ma 
18421 x CA3001 bret bee alae Toassca. 2 7408195 74C86 7BLO5A "309 
18421R OFTO. A302 tase TRASSO. 3 748196 74ceo WBLi2A 3p, 
aaa ELectronics | Casoos 1496 TA tated yacso TBLIGA—30p 
iat 2N8I77 GA3o07 Lasg99 Teass0q ny aces 7BL2AA 0p 
15061, 35778 CA3010 bla a 7408240 74695 100 ma TOs 
RAND aNer GAg012 thee Teasvoa 7ats204 74ct07 TBLOSCH BO» 
eerergRs | Aatze ae Gaao13 tute20 TBABet 7418242 74ci61 7BLI2CH 8p 
‘Small Signal | AIS — 25 | Boa Gages twie2s 479 | teaest 7ats243 24Ci84 308 | 7aLIscH Bp 
mall Signal | AAva0 erie Gators taisi0 2. TBAGsi 7atszaa macisy 23 7BL24CH Bop 
8060 "9p | AAY30 BPX? GA3018 ; 981 ate 74c160 Bann rome 
Aaya BPx98 pret teeas 4: TBAG7S 7acs2as 740160 ‘COMPUTER Ics mA T0202 
Batoa Bexso A020 thot X39 | teavzoa yatsoao 746163 Jou yim 47 
GANS —25p, | BEXS! Sasoat tere Tears” jatsaot actos yam ap 
BAI39 Hse ed tiniese 94a | Teane0 7at8263 74C165 2K Amp 10220 
Bala gexr8 CAs026 che jatsaer ret 9s “bap 228 | snost app 
BALa2 Bey A202 teazo07N 7418268 7aci 74 7812" 30p 
Balas cax13 Gaaoage tizo07Ne 2: 7atsa69 740178 7st 3p 
BAISS Sox23 Saates M2919 7ats2e1 7acioa 30 | 78207 Sop PLUGS & 
BAIBE COxss reel ({M2917NB 748206 i 746193 1.5 Amp TOO. SOCKETS 
Bale? L008 Shsoxs pavityy 1 7408273 7acioa 9 | 705K” “a9 | UNF PL26O types 
A201 nea Gases cM3301 1 7418275, 746195 78 | 712K 130 Low tos 
A202 coa7A CA3036 tMgao1 9 | 2ats270 746200 00 | 781K — 1.39 | superlor quatity 
BA3I6 LO52A CAI039 thgaee Y 74.280 7402211 i 724K 1.39 GOR 
8A317 LOS6A Erted twa4oa 7418283 op | 74c001 1% : ST tino plug 
BASIB LOSTA Ca3o2 Uaaos, 7atszaa 470 | 7aco02 Rou 
BAVIO Losec GA3043 taaoeo 7ats200 74¢903 Yoo ma To92 | Round skt 0p 
Baveo tose eniowy thaa0 atsiea racaon T MEMORIES] rocas” "8p | Saraki Map 
7415205 746905 your 
Ticie6A 4p | BAVAD LOBOA Cagoig tor Tatsoas Bey | racoor 2101400 | acts Boy BNC EO 
TiC106B 47p | BAX! COB6A GAsoaS M3914 74.5299 24 74C908 2102AL2 1.38 | 500mATO202 | Plug 4.10 
TE1Ose adp | BAXIG LOB7A te mee MIT 748323 yaconi 2ut1 © 300 | 700m BS | Socket 1.00 
Te19e0 bao | BAY IB to2ae A305) there: 74Ls324 74C012 2114120000) 809 | 79126 5p. | Lineskt 1.16 
TICIOGM B8p | BAYA tet ages? Umaasoch 748326 74cor4 2822 716M 8p 
BAYS toast cai0s3 1.00 | LM4250c8 748326 vacois 4,99 | 2708 25 | 724M 56» | “KEYNECTOR™ 
Tict6a 6p | 881038 L466 GAsosa Peace 7408397 macoie 276 (6) 2 Vamp. 10220 | aro Wire Mains 
Tlerte8 eep | 801036 Los68 CA3059 L160 7408347 7469200 4027 wost aay | "Satay Block, 
Tetiee 11 | 881006 Loar CA3060 Magy renrs yatsiaa 1.00 | 74C922 4:50 | 4084 00 | 79127 aap 796. 
TIC165 73p} 881046 10476 Sasos2 tr TCABOO 248362 740923 5.00 | 406 716T Aap : 
TICI16M Bp | 88105 Lows cAsoese wssz08 TBAg000 745383, racors 6.00 | 411642 70247 aap | RELAY (MINH 
BB105A ratsse2 7.25 | 74¢926 ct 1.5 Amp, 103 way 
4 cae A370 mc1303» TCABIOS aioe t 7 6A 
hea wel aeiese i | toi a tiene | Tease wusee He | Hoes 88 | et ese” ge | tenn 
8Y126 Cosas, CARO 2 TI SOAN TOA1002 748367 7aco20s 7.80 | 6116 718K 1.99 an 
evi Lb489 AR a Bree TOAI003 7aLsagg Sabeenaiaieal 72K 199 Cannon Type 
TICI26M 969) BY134 conte €A3080 LM1305N TOA1004 Jateate 7489. AUDIO PLUGS 
ByISeA Reyes CA3080A 3.95 | MCI307~ TOAIOO8 | Jateses 74189 2d a (3 PINXLR) 
ynisrons | 84308 Bay cABoat Merron TOAIO22, 748390 748289 £5 Male 170 
8y207 m2 3 f TOAI024 748393 74Lgige Lercaie’ 
12ampolesve | gyses ee 603085 Laanaor0N M # 7418287 Sockets (Chassie) 
Bsr BOI06(100v) | By 257 iB | Tikes $AR088 Hees TDA220 ate 748268 38 | Mate 
100119 20807 | 8Y299 88 | Tikes EL Meras2” 1.75 | ToA2030 748398 Mame 
st 1) eywii-8o0 1.40 | TiL66 Caaraoe C1486 TDA2522 748309 wav 
fas 80146 (70009 | 81-1000 THL67 GA31307 MG1458* TOA2530 748445 INSERTION CM337k PACK PLUGS 
ov) 2.00 | T1L78 ae tnnase TDA2640 7418490 pivsockers | LMI37MP 1, Huge Discount 
12] sywi2100130 | rivet gaa Hace Metaest TOA2641 748540 2apin ago | LMB37T for quantity 
47 ampplastic | BYW12-200140 | i199, Raia meragst TOA2660 74AL S641 opin 8.30 | Lesa5x tease pong, 
Ban Bon x 16 : TDA2571 7ALS640 1.6 LMa5OK i Mon 
08 00M) | BYSI Hts Hatsas bet Teaser atsoan osicics | taser rasa | Stereo tp 
8st 8021 in 20 | messa0 1.45 | TOA2690 74364 including ota 
a a oe eceoen Z| Titan teuzo7 gio | Mca340_ Todor matseea cOiititn DESOLDERE'] Mono" aap 
Bx Bozas croc) | BY RSe ISO Pap | rz 1cM7555 Lato) ToAgs09 7arg609 surronr dle, | dimm atone ae 
k C7120 ss . Al 10 22.50 tae tet “ 
ayx7v6o0182 | Tit3ze Nees tnaae3 TOA2611A 2.50 r4Ls673 8: AbcoErs 1490 | MighSucion | Mono 20» 
pas T1228 tess MC3405~ 7Ls674 9. ADCOBI7 10.06 | ANiMnuawnth | 3vmm Stereo 
parte mai crass Uvaaos x 7atso08 1. ‘AY5:2376 6.00 | Anutised wath , 
ae rete Crass NeSSIN ICM7655 Gp | Seurwin Tallon, | ay a mot 
(1923 TiLaot Lra66 NESASN IWsi671 20.00 |. Nore Cae os elon 
heres THka03 e357 1.09 | NeSaaN FE 1N51771 20.00 | SpareNoxe | 169 
one trisas1 330 | Nesse 7483 crass 6.50 |_GREAT VALUE! | Jack sockeTs 
ona neworro | Criazain Nesse 34902 metass ‘see [onan Chanale 
SAS DEVICES Leiazain NES6O 7aLs TT. and wcraa9 85 | pnogessons | jt: Mon® 200 
cMrocH Nes62 74800 11 MCao2d 3.26 %" Stereo 2kp 
TRIACS OA95 he | cMNICH NESE 7aLso1 4a Eroses EER] 24mm Monod 
niacs, | Sag, ine. Superbright 7480 Mctot4 3.25 | Ero3e6 62.00] 3 abt 
Toxas 4 gazo9 seenext column] LMEIA NES6G 74802 ane MK50250 10.00 M mm Mono t6p 
10220 Caso PARE a ae tana 1162 | Nese? 741803 aoe MK50398 6.95 any tin® 
TiezOoBtaA ep thr 68 | NEEES fats so Misses” 25 | MEATSINKS | Mon 
74505 saees: 20, MMS07 12.75 CLIP-ON 


atsioo nest Accularons 
‘ats hers et thea 


382% 


38 
Searoseese 


SSR=SRB: 


ssexssses: 


restgeteeetestees: 


ee eter eenenssesenny, 
SSSSSSSELSSLISSSSSy, 


S8SseSSSTS TS: 


S: 


SEESS: 


SRR RSS 
3833! 


SPSSSFsE 


Sasssssussssse 


3609000 
TiGZzEO IGA! TWP | Sroooo2 a8 | rowenreT | {MIO!AN nesses 7atso8 Nntsasy 2280 | TOVACI2#) 189 
TIC2360(12A) AMP MODULES | Caizo5it PLLOZA 4. 74LS10 Bet MM7105 14:00 | TOS(BFYS1) 18p| 
16] 5 FROM thaorn tes | PLLosA Urcovsce jatsty 74885 30,] nteri0a 1200 | TO18(BCI09) 4 
Zamp ype og | PANTECHNIC | LMSO7N RCAIIG UPCI1S6 7aLsi2 Jaate 89p,| -MM57160 9.00 joey sec Mono ep 
naa] Squash note | now available | LMSOSAN 3. Hetrg 7ALeta 7asi13 Mus7i61 9.00 ] TO220(TIP2O | YJ hom Mono 
Tic2ss0120a)"—— | $01 1100) Se} eae DON. | LMJOBAN 2. ania 24usi4 fast zt dp | MMBBI?4 13:80, Loe 
1.90 | $2100) 409) for tain inate misis fasias Rozsiauc'a gs | Menyomer sins Fe 
racassovasa) | 24448 ie thao 58 | Zu10%8 744520 Bae flo2siaue 780 | Mstaekineuding | BOOKSI°a VAT? 
748138 SAASO00 Beyer sinns. | rowers 
Trans 
Manual (ible) 
10.50 
TTL oot '3.98 
Date conversion 


1 
TIC2A6DI16A) 


e HH x T4LS22 
emioge | PFA}00 1600] Cinston isa | Zrka3 Bap | Gatsa7 Seay SAntore 
Gimer tees | mecririens | PFA200 22.56] Canin 1 : 74328 Tastes 5AA5020 
2NBTEB (TOS! || (eiVahownin | 10,000 mF MSHI x 74.830 748187 SAASOIO 
aneissiroritt | “brackets” | BV. ao] twain 2 ; ratsaa Bat SAABOIO 
1 amp type thatane 4: ; atsea 743163 SAASOAO 
UMONBH 2: ; 7atsa9 7asvne sl 


39 
40432 Qundeas) 
p.connec. | Mai 1. : wacsao aes Snissot 


223 
feo TO" 256 EORS ZB WAY | LMatON | 2 ; tie | 74542 fasioa Utbz008 
40676 (TO66), % Solder type 1£M320 ~ See. ely 748200 8T26 
‘amp type Mal ‘ TOXX Series Volt ‘74851 748201 8128 
aoa. 32 | Saustewith note 05] Regulators rausea 14 | Faga95 8795 
E UMa2aN 29» x 74L385 races aa 
WO! (100) Sp a5) LMaa7K 4.78 740879 seat pee 
Globes Pwo2 (200) Jey teaazmp 465 | SN76013N 7atsra pabae g1t305 
1N3 ne ES oo, | wos (400) twaa7T 1.99 | sw7023N= 74875 BiLs97 Above _ £16.50 [| handbook 2.96. 
{Naat 9p | _PwW0s (600) Uwa3ean 1.60 | 8760330 74LS76 TYPE P: 
ies ERE |S S| ie 8 ; a ed 
LMa4o — N76 . 3 TYPE A: 
aia dhame pe Faxxseriesvorr | SNTEIIS 7atse3 9 | ter tUnto4 Pug 2 
INtI90 hole Regulators SN76116 741885 ; ata time) £505 | Socket 
1N119; KOI (100) 2.20 DEVICES LMS45K $N76226 Led iP LAr A 1 2.8 
intiee Koz 1200) 230 Cenaaan 876298 74U890  24p '35 | auantz 
INIT9A 041400) 280] Now innock teaaon 1.18 | Sn76477 74.882 28 ¥ CRYSTALS 3, DIGIT 
INH96A 06 (600) 3.40) Ro ay tuasox 4160 | SN76630 7atse3 — 24e | 48673 9.00 Please enquire ico 
INII930 - sped ieee SN76880 qlee aap i about types MULTIMETER 
INIZ01A Propristor oo iiow tMaseN SN76666 beets ’ ot listed Zamps AC OC 
INI204A Bropeletory seeriteteg | EMBTBN Soar 745107 20p 74H TT 32.768KHe 9% | 1KVIOC, 
1N1204 ridge woe aitued | Caz aN Soaze ravsion 27 | 7aH00 | 1.45 10 | Y00KHe 249:] —750V IAC) 
4N3063 Sage 1800 1.2 14, 500 | cMa7an Tayo 74812 22 | anor tas Zooks 278'| —tncreuiblo at 
748113 2a | Zao, 88 Hoomie 2.09 £34.50 
188 
is 


Rechargeable 
Batterie 
Guaranteed 
‘minimum 500 
charges 4.60 
HP2t1.2aH)2.19 | Volt Reg Cate 
HP2IGAH) 4.75, 3.95 


Intertace Dat 


BebeSessseeess 


95 
Memory applic 
4 


Audio/Redio 
Hb 4.60 
at any HP type J Special function 


B2esssessssssey, 
S888 


B2eaktes: 
acepenyns 
geagsseeshhey 


S888$ 


8e0c3700 1.60] nso ‘de \% | thavay 439 
‘N3088 Briet S50 156 12 | Caagonna Top | TA3208 

Tara08 ratsiia 32m | an : (SAE ings 
Byi79 ap] sO t6p 12 | thasoND, 18 ratsize 6p | fan pou aah | anc 


g 


11N3492 


THE PROFESSIONAL 
APPROACH 


Elektor, the first in the field to provide 
a printed circuit board... 

and now, the first to bring you 

a fascia panel 


The Fascia Panel for the Elektor Artist Guitar Preamp joins the Elektor Printed Circuit Board 
Service. The Panel is manufactured from a high quality self-adhesive plastic which is scratch 
resistant and washable. Finished in three colours on a silver background it provides the elusive 
finishing touch. 

Price £1.70, available from Elektor Canterbury using the pre-paid order card in this issue. 


Elektor sets the pace 
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PRODUCTS FOR ATARI* 400/800 
FROM ELCOMP 


BOOKS: 


ATARI BASIC — Learning by using 
An excellent book for the beginner. Many short 
Programs and learning exercises. All important 
features of the ATARI computers are described 
(screen drawings, special sounds, keys, paddles, joy- 
sticks, specialized screen routines, graphics, sound 
applications, peeks, pokes, and special stuff). Also 
suggestions are made that challenge you to change 
and write program routines, 

Order #164 $7.95 


GAMES for the ATARI Computer 
This book describes advanced programming techniques 
like player-missile-graphics and use of the hardware- 
registers, Contains many ready to run programs in 
BASIC and one called GUNFIGHT in machine- 
Language. 

Order #162 $7.95 


SOFTWARE IN BASIC FOR ATARI 


Invoice Writing for Small Business 

This program makes writing invoices easy. Store your 
products in DATA statements with order-number, 
description, and price. The program later retrives the 
description and price matching to the entered order- 
number. The shipping cost and the discount may be 
calculated automatically depending on the quantity 
ordered or entered manually. The description to the 
program tells you how to change the program* and 
adapt it to your own needs. Comes with a couple of 
invoice forms to write your first invoices on to it. 
Order #7201 cassette version $29.95 
Order #7200 disk version $39.95 


Mailing List 
This menu driven program allows the small business 
man to keep track of vendors and customers, You can 
search for a name or address of a certain town or for 
an address with a certain note. 50 addresses are put 
into one file. 
Order #7212 
Order #7213 


Inventory Control 

This program is menu driyen, It gives you the 
following options: read/store data, define items, 
entry editing, inventory maintenance (incoming- 
outgoing), reports. The products are stored with 
inventory number, manufacturer, reorder level, 
present level, code number, description, 

Order #7214 cassette version $19.95 
Order #7215 disk version $24.95 


Programs from Book # 164 

The programs from book no. 164 on cassette, (Book 
included) 

Order #7100 $29.00 


Game Package 

Games on cassette. (Bomber, tennis, smart, cannon 
fodder, etc.) 

Order #7216 $9.95 


cassette version $19.95 
disk version $24.95 


Microcomputer Hardware 
Handbook (845 pages) 
Descriptions, pinouts and 
specifications of the 
most popular micropro- 
cessors. and support 
chips, 
‘A MUST for the hard- 
ware buff, 


Care and Feeding of the Commodore PET 
Eight chapters exploring PET hardware. Includes 
repair and interfacing information. Programming 
tricks and schematics. 

Order #150 $9.95 


Payment: check, money order, VISA, MASTER: 
CHARGE, Euroscheck. 

Orders from outside USA: add 15% shipping. CA 
residents add 6.5% tax 

“ATARI is a registered trademark of ATARI Inc. 
“VIC-20 isa registered trademark of Commodore 


SOFTWARE IN MACHINE LANGUAGE for ATARI 


ATMONA-1 
This is a machine language monitor that provides you 
with the most important commands for programming 
in machine-language. Disassemble, dump (hex and 
ASCII), change memory location, block transfer, fill 
memory block, save and load machine-language pro- 
grams, start programs. Printer option via three 
different interfaces, 
Order #7022 

Order #7023 

Order #7024 


ATMONA-2 
This is a tracer (debugger) that lets you explore the 
ATARI RAM/ROM area. You can stop at previously 
selected address, opcode, or operand. Also very 
valuable in understanding the microprocessor. At 
each stop, all registers of the CPU may be changed, 
Includes ATMONA-1. 
Order #7049 

Order #7050 


ATMAS 
Macro-Assembler for ATARI-800/48k. One of the 
most powerful, editor assemblers on’ the market. 
Versatile editor with scrolling. Up to 17k of source: 
Code. Very fast, translates 5k source-code in about 5 
seconds, Source. code can be saved on disk or cassette. 
(Includes ATMONA-1) 

Order #7099 
Order #7999 


ATAS 
Same as ATMAS but without macro-capability, 
Cassette-based. 
Order #7098 
Order #7998 


ATEXT-1 
This wordprocessor is an excellent buy for your 
money, It features screen oriented editing, scrolling, 
string search (even nested), left and right margin 
justification. Over 30 commands. Text can be saved 
on disk or cassette. 
Order #7210 
Order #7216 
Order #7217 


GUNFIGHT 

This game (8k machine-language) needs two joystieks. 
Animation and sgund. Two cowboys fight against 
each other. Comes on a boatable cassette. 

Order #7207 $19.95 


cassette version $19.95 
disk version $24.95 
cartridge version $59,00 


cassette version $49.95 
disk version $54.00 


disk version $89.00 
cartridge version $129.00 


32k RAM $49.95 
48k RAM $49.95 


cassette version $29.95 
disk version $34.95 
cartridge version $69.00 


ELCOMP FORTH for the ATARI 


ELCOMP_ FORTH jis an extended Fig-Forth- 
version, Editor and 1/0 package included. Utility 
package includes decompiler, sector copy, Hex- 
dump (ASCIIj, ATARI Filehandling, total graphic 
and sound, joystickprogram and player missile. 
Extremly powerfull 

Order #7055 disk $39.95 


Floating point package for ELCOMP FORTH with 
trigonometric functions (0 — 900). 

Order #7230 disk $29.95 
Learn-FORTH from ELCOMP 

A subset of Fig-Forth for the beginner. Gn disk 
(32k RAM) or on cassette (16k RAM). 

Order #7053 $19.95 


Expansion boards for the APPLE II 


ye Custom Apple + Other Myster 
A complete guide to cust 
‘Apple Software und Hardware 
Order-No. 680 $24.95 
We also stock the boards which are 
used in the book “The Custom 
Apple..." (barebords) 
6522 1/0 Board No.605 $39.00 
EPROM Burner No.607 49.00 
8K EPROM/RAM Board 
No. 609 $29.00 
Prototyping board for the 
os Apple I No. 604 $29.00 
Slot ropeater board for the Apple I! No.606 $49.00 
Order two boards and get the book free | 
No. 6153 Learn FORTH for the Apple I! 
No. 6154 Learn FORTH for the Apple II (0) $24'95 
No, 6155 ELCOMP FORTH for the Apple 11 (D) $39.95 
(Extended Fig-Forth, Editor, graphics package) 
No.6156 Floating point for ELCOMP FORTH —_(D) $29.95 


(C) $19.95 


Books 
+ 


Software 
for 
ATARI 


vic-20 
ELCOMP Publishing Inc., Os! 
53 Redrock Lane 
Pomona CA 91766, SINCLAIR 
Phone: (714) 623-8314 TIMEX 


Hardware — ADD--ONS for ATARI 


PRINTER INTERFACE 

This construction article comes with printed circuit 
board and software. You can use the EPSON pririter 
without the ATARI printer interface. (Works with 
gameports 3 and 4), 

Order #7211 $19.95 
RS-232 Interface for your ATARI 400/800 

Software with connector and construction article. 
Order #7291 $19.95 


EPROM BURNER for ATARI 400/800 
Works with gameports. No additional power supply 
needed, Comes compl. assembled with software 


$179.00 
EPROM BURNER for ATARI 400/800 KIT 
Printed circuit board incl. Software and extensive 
construction article. 
Order #7292 $49.00 


EPROM BOARD (CARTRIDGE) 
Holds two 4k EPROMs (2532). EPROMs not included. 
Order #7043 


EPROM BOARD KIT 
Same as above ‘but bare board only with description. 
Order #7224 $14.95 


ATARI, VIC-20, Sinclair, Timex and OSI 


New — for your ATARI 400/800 
Astrology and Biorythm for ATARI (cass. or disk), 
Order #7223 $29.95 
Birth control with the ATARI (Knaus Ogino) 

Order #7222 cass. or disk $29.95 


Books + Software for VIC-20 (requires 3k RAM Exp.) 
#4870 Wordprocessor for VIC-20, 8k RAM $19.95] 
#4883 Mailing List for VIC-20, 16k RAM 
#141 Tricks for VICs -The VICstory Progr. 
#4880 TIC TAC VIC 
#4881 GAMEPACK | (3 Games) 
#4885 Dual Joystick Instruction 
INPUT/OUTPUT Programming with your VIC 
Order #4886 $9 
#4896 Miniassembler for VIC-20 
#4881 Tennis, Squash, Break 
#4894 Runfill for VIC 
Universal Experimenter Board for the VIC-20 
(Save money with this great board). This board 
plugs right into the expansion slot of the VIC-20, 
The board contains a large prototyping area for your 
own circuit design and expansion, The construction 
article shows you how to build your own 3k RAM 
expander and ROM-board. 
Order #4844 $18.95 
Software for SINCLAIR ZX-81 and TIMEX 1000 
#2399 Machine Language Monitor 
#2398 Mailing List 
Programming in BASIC and machine language with| 
the ZX-81 (82) or TIMEX 1000. 
Order #140 (book) 
Books for OSI 

The First Book of Ohio 

The Second Book of Ohio 

THe Third Book of Ohio 

The Fourth Book of Ohio 

The Fifth Book of Ohio 
#151 8K Microsoft BASIC Ref. Man. 
#152 Expansion Handbook for 6502 and 6802 
#153 Microcomputer Appl. Notes 


Complex Sound Generation 

New revised applications manual for the Texas} 
Instruments SN 76477 Complex Sound Generator. 
Order #154 $6.95 
Small Business Programs Order #156 

Complete listings for the business user. Inventory, 
Invoice Writing, Mailing List and: much more. Intr 
duction to Business Applications. $14.90 
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SHUDEHILL SUPPLY CO. LTD 
03 SHUDEHILL 
MANCHESTER M4 4AW 


OPEN MON - FRI 9.30- 5.30 SAT 9.00 - 5.30 


WE STOCK COMPONENTS FOR 
ELEKTOR-CIRCUITS 


CB TRANSISTORS AND IC’S 

28C495, 2SC1306, 2S8C1307, 2SC2028, 2SC2078, 
2S8C 2078, 25C2166, 25C2314 LOT MORE IN STOCK. 
TA 7205, MB 3712, AN 214, TA 7312 SEND SAE FOR 


FULL LIST OF CB, AND TV, RADIO, HOBBY IC’S 
AND TRANSISTOR. 


ALARM EQUIPMENT 

CONTROL PANELS NON BS, AND B.S. 

MAGNETIC CONTACTS, PRESSURE MATS, PER- 
SONAL ATTACK, SWITCHES, BELLS, BELLBOXES, 
SIRENS, WINDOW TAPE, VIBRATION CONTACTS, 
PASS SWITCH, SEND SAE FOR FULL PRICE LIST. 


WE STOCK RESISTORS, CAPACITORS, POTS, 
TRANSFORMERS, INDUCTOR DIODES, SCR. 
TRIACS TTL, LINEAR IC’S, C-MOS, OPTO-ELEC- 
TRONICS, VALVES, RELAY SWITCHES, TRANSIS- 
TORS, TRANSDUCERS, CASES, BOXES, BREAD- 
BOARD, COPPER BOARD, CHEMICALS, BOOKS 
AND LOTS MORE. 


TEL. 061 - 834- 1449 
ASK FOR JOHN, OR OWEN 


ELEKTOR PUBLISHERS., ELEKTOR HOUSE, : 
10 LONGPORT, CANTERBURY, CT1 1PE. 
C ) Please attach magazine label here, list new address 


Subscription 
renewal reminder 
to all Elektor 
subscribers 


In order to facilitate our 1983 subscription admin- 
istration, we shall be sending you a renewal reminder 
card during October. Please send your payment by the 
middle of December 1982 and include your subscription 
number which is on your address label. Methods of 
payment are included on your renewal card. 

1983 subscriptions rates are as follows: 


Overseas surface mail: 
Overseas airmail: 


ELEKTOR PUBLISHERS Ltd., 


Elektor House, 
10, Longport, 
Canterbury, 

Kent CT1 1PE 


Mail to: 


below, and mail six to eight weeks before you move. 
If you are receiving duplicate copies of Elektor, 
please send both labels. Or if you have a question 
about your subscription attach label here and clip 
this form to your letter. 


Surname 


Initials 


Street/Ave./Blvd. 


Town 


| 


County/Province/State 


Post code/Zip/Area code 


Country 
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JUNIOR COMPUTER BOOK 1 — for anyone wishing to become 
familiar with (micro)computers, this book gives the opportunity to build and 
program a personal computer at a very reasonable cost. 

REIGN seater a acs £5.00 Overseas... .........4. £5.25 


JUNIOR COMPUTER BOOK 2 — follows in a logical continuation 
of Book 1, and contains a detailed appraisal of the software. Three major pro- 
gramming tools, the monitor, an assembler and an editor, are discussed to- 
gether with practical proposals for input and peripherals, 

Price UK: g 6. a sragrass: eas £5.25 Overseas. .........004 £5.50 


JUNIOR COMPUTER BOOK 3 -— the next, transforming the basic, 


single-board Junior Computer into a complete personal computer system. 
Brice UK nad Sa medians £6.25 Overseas..........-05 £5.50 


BOOK 4 
300 CIRCUITS for the home constructor — 300 projects ranging from 


the basic to the very sophisticated. 
Brice UK. ose iin 5 noe £4.26 Overseas... ee ee £4.50 


CBA ot AN eee 

ie ( lf 
“music syntesiser 
{ AN 


£5,25/£5.50 


‘A balecton of soma of tho. 
most weoreets io 
Grojects n vokmme 
AL EXEC mas 


DIGIBOOK — provides a simple step-by-step introduction to the basic 
theory and application of digital electronics and gives clear explanations of 
the fundamentals of digital circuitry, backed up by experiments designed to 
reinforce this newly acquired knowledge. Supplied with an experimenter’s 
PCB. 

PriCe il Kes sicsctrydear:- tori 1d E5160! Overseas. s iicim secant a4 £5.75 


FORMANT - complete constructional details of the Elektor Formant 
Synthesiser — comes with a FREE cassette of sounds that the Formant is 
capable of producing together with advice on how to achieve them. 

Rice, a 5. Greeti a fa £5.26 Overseas ow nn ne £5.50 


SC/MPUTER (1) — describes how to build and operate your own micro- 
processor system — the first book of a series — further books will show how 
the system may be extended to meet various requirements, 

Price UK: ise rehgaaepins £4.45 OVerse agen: 52h caroaratncs £4.70 


SC/MPUTER (2) — the second book in series. An updated version of the 
monitor program (Elbug |!) is introduced together with a number of expansion 
possibilities. By adding the Elekterminal to the system described in Book 1 the 
microcomputer becomes even more versatile. 

Ld fetta U1 oe Gee ee eee eG £4.75 OVOR SC aS) s, 8 ac aie neereiie £5.00 


fo a powerful systen 


ihe practical intoduct the practical infocuctl 300 > 
Papovenseet circuits 


ELEKTOR 
BOOK 
SERVICE 


sc/mpufe! masz. 92.5: 


build y 
microprocessor, 
BANISH tHe 

\ Dendy, 
qe BS Be kos} 
k 7 


Sdehiny pub 


BOOK 75 — a selection of some of the most interesting 
and popular construction projects that were originally 
published in Elektor issue 1 to 8, 


Price—UK ..... £4.25 Overseas. ...., £4.50 


TV GAMES COMPUTER this book, provides a 
different — and, in many ways, easier — approach to 
microprocessors, The TV games computer is dedicated to 
one specific task, as the name suggests. This provides an 
almost unique opportunity to have fun while learning! 

Price -UK ..... £5.50 Overseas. ..... £5.75 


When ordering please use the Elektor Reader’s Order Card 
in this issue (the above prices include p. & p.) 
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Please mention 


elelktor 


when ordering goods or 
requesting information 
from advertisers. 


MARSHALLS ELECTRONICS — (A.MARSHALL 
(LONDON) LIMITED) and BRADLEY MARSHALL, 
LIMITED wish it to be known that there is no 
connection between them. 

Each of the above named Companies trade as 
separate entities and have no connection 

whatsoever, 


A.MARSHALL (LONDON) LIMITED who also 
trade as MARSHALLS ELECTRONICS and 
CONCORDE INSTRUMENT COMPANY LIMITED 
will continue to advertise with their well-known 
logo and format and conduct their retail and 
industrial sales from their Glasgow Branch at 85, 
West Regent Street, Glasgow, G2 20D. 


AMARSHALL (LONDON) LIMITED and 
CONCORDE INSTRUMENT COMPANY LIMITED 
have their Registered Offices situate at 27a Old 
Gloucester Street, London, W1 and they also 


have an office in Monmouth, 


BRADLEY MARSHALL LIMITED conduct their 
business from 325, Edgware Road, London, W2 1BN 
having purchased that business from A,MARSHALL 
(LONDON) LIMITED, 


Photocopies of articles can be obtained from out of 
print back issues of Elektor. 

Send details of the name of the article required and 
the number of the back issue concerned, your name 
and address plus 50p per cost of article and 20p for 
postage and packing. 


A.MARSHALL (LONDON) LIMITED 
MARSHALLS ELECTRONICS 


BRADLEY MARSHALL LIMITED. 


The first electronic comic-book 
RESS ZN 
BANISH tHe 
ss: ili, cali 


AY 1 aa ee a! (a 


| ‘bond oo eee | \ 


OF ELECTRONICS 


Excitement, entertainment, circuits. 
Complete with printed circuit board and Resimeter. 


Further adventures and circuits coming soon — 
starring Resi & Transi, of course! 


Elektor Publishers Ltd., Elektor House, 10 Longport, 
Canterbury CT1 1PE, Kent, U.K. 
Tel.: Canterbury (0227) 54430. Telex: 965504. 


Office hours: 8.30 - 12.30 and 13.30 - 16.30. 
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ELECTRO SUPPLIES 


WHOLESALE & TRADE COUNTER RETAIL SHOP 
BOWNESS MILL -SHAWCLOUGH RD. 6A, TODD STREET 
WATERFOOT - ROSSENDALE MANCHESTER 
LANCS (Next to Victoria Station) 
TEL: ROSSENDALE 215556 TEL: 061-834 1185 
AY-3-8500 200p LM319 200p NE562 350p 
AY-5-3507 200p LM324 35p NES56S 120p T | t k t P | 
aysam op twee ath rue, teor] VEIGLEKSE Panels 
PLM 380 85 ip 
HA1156  150p_—«L 1458 50p NG5553  —120p ; £1 5 
ICH 8510KA 1000p M2901 B0p NG 5554 120p Main Board c/w Daughter Board inginaye set 
ICL 7103 400p LM3401 80p TBA8I0P 80p | and information, untested. 
ICL 7106 750p LM3900 55p TDA1001A 
ICL 7109 800P WC 1310 150p TDA1003A 220p 
ICL8038BM 300p \yc1312 TDA1004 3300p 200 MH f 
ICL8048 1000p = \c. 1327 TDA 1008 —- 300p Z requency 
ce a se ee BS 
MC 1350 80p 
MG TDA1170 —-200p t k t £45 
cM u2061eG soe Me Vie gop TDA1190  200p coun er | S set 
ICM 7212 300p MC 1488 1680p. IDA 1327 Kit contains 2 PCB’s one for main component and one 
MC 1489 200p TDA 2524 
NON 72 168. 1800p pb TDA2530 300p | for displays. 8 digit. All parts except c se. (using th 
ICM7216C 1800p MC 1495 320p TDA 2540 350, Plays. 6 digit. p pt case. g the 
ICM7216D 1800p MC 1496 80P T5641 3500 | 'CM7216B chip). 
10M 7217C 7009 =MM&S3i00N 200p +4 266073 3560p 
a, ee MURTOe 2008 TORN See 2, : 
P NE S36T TDA 2581 — 325p | Call in the shop for lists and a browse. We feel sure you 
Meco 1590p NE S40L TDA 2611A 225p | will be pleasently surprised at the stock we keep 
CESEET so esas "OOP TDA — : 
p TDA 3950 
LF 356H 100p NG550 90p Computer ICs 
LF 357T 100p NE 555 16p 2732 450p | ALL PRICES INCLUDE V.A.T, PLEASE ADD 
LM 310 150p NG 556 40p 4116 80 | 50p p/ 
LM 311 80p NG558 100p 2114 90p P p/p. 


READERS’ 
CLASSIFIE 
ADS - 


We invite our readers to in- 
sert advertisements into 
our ‘Classified Section’. 


If you have something to 
sell, exchange, or buy, fill 
in this form and send it to 
us with your remittance. 


The rate (prepaid) is 20p 
per word. Minimum charge 
is £2.40 (12 words). Please 
read Conditions of Accept- 
ance on Classified ads page. 


When completing the form 
use CAPITAL LETTERS, 
one word per box. Your 
advertisement must include 
your address or telephone 
number, Please also add 
your name and full address 
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AREA 1 


CASEY BROTHERS 
Palladium House 
Boundary Road 

St. Helens 
Merseyside WA10 2LL. 
Tel. 0744 27873 
DOUGLAS 

90 Wellington Street 
Stockport 

Cheshire SK1 3A0 
Tel. 061 480 8971 


D.I.M.E.S. ELECTRONICS 
Hobby Shop 

1/3 Ellis Street 

Peterhead 

Grampian AB4 6JR 

Tel. 0779 77515 


ELECTRONIC ASSEMBLY 
SERVICES 

Bright Street Works 

Bury, Lancs. BL9 6AQ 

Tel. 061 764 7634 


ELECTRO SUPPLIES 
6A Todd Street 
Manchester 

Tel. 061 834 1185 


ELECTROVALUE LTD. 
680 Burnage Lane 
Manchester M19 1NA 
Tel. 061 432 4945 


A. MARSHALL (London) LTD. 
85 West Regent Street 

Glasgow G2 20D 

Tel. 041 332 4133 


PROGRESSIVE RADIO 
93 Dale Street 

Liverpool L2 2JD 

Tel. 051 236 0982 


SHUDEHILL SUPPLY CO. LTD 
53 Shudehill 

Manchester M4 4AW 

Tel, 061 834 1449 


SPECTRON ELECTRONICS 
MANCHESTER LTD. 

7 Oldfield Road 

Salford 

Greater Manchester 

Tel. 061 834 4583 


AREA 2 


CARDIGAN ELECTRONICS 
Chancery Lane 

Cardigan 

Dyfed 

Tel. 0239 4483 


CRYSTAL ELECTRONICS 
209 Union Street 

Torquay, Devon 

Tel. Torquay 22699 


DURRANT RADIO 
(COMPONENT SERVICE) 
9 St. Mary’s Street 
Shrewsbury, Shropshire 
Tel. 61239 


L.F. HANNEY 

77 Lower Bristol Road 
Bath BA2 3BS, Avon 
Tel. 0225 24811 


LIGHTNING ELECTRONIC 
COMPONENTS 

18 Victoria Road 

Tamworth 

Staffs B79 7HR 

Tel, 0827 


MONOLITH ELECTRONICS 
co. LTD. 

5/7 Church Street 

Crewkerne 

Somerset 

Tel. 0460 74321 


P.A.T.H, ELECTRONIC 
SERVICES 

369 Alum Rock Road 
Birmingham B8 3DR 
Tel, 021 327 2339 


RAMAR ELECTRONIC 
SERVICES LTD. 

Masons Road 
Stratford-on-Avon CV37 9NF 
Tel, 4879 


STEVE'S ELECTRONICS 
SUPPLY COMPANY 

45 Castle Arcade 

Cardiff CF1 2BU 

Tel. 0222 41905 


STERLING ELECTRONICS 
20 Edward Street 
Birmingham B1 2RX 

Tel, 021 236 5036 


AREA 3 


AMBIT INTERNATIONAL 
200 North Service Road 
Brentwood 

Essex 

Tel. 0277 230909 

Telex 995194 Ambit G 


AUDIO ELECTRONICS 
301 Edgware Road 
London W2 1BN 

Tel. 01 724 3564 


BASIC ELECTRONICS LTD. 
18 Epsom Road 

Guildford 

Surrey GU1 3JN 

Tel. 0483 39984 


BEST ELECTRONICS 
(SLOUGH) LTD. 

24 Crown Road 
Marlow SL7 20G 

Tel. 0628 74545 


BI-PAK SEMICONDUCTORS 
3 Baldock Street 

Ware, Herts 

Tel. 0920 61593 


CAVERN ELECTRONICS 
94 Stratford Road 
Wolverton 

Milton Keynes 

Tel, Milton Keynes 314925 


CHARLES TOWN 

89 Carrington Street 
Nottingham 

Tel. 868933 & 55489 


CRICKLEWOOD 
ELECTRONICS LTD. 

40/42 Cricklewood Broadway 
London NW2 3ET 

Tel. 01 452 0161 


C.T.S. LTD. 

20 Chatham Street 
Ramsgate 

Kent CT11 7PP 
Tel. Thanet 54072 


ELECTROVALUE LTD. 
28 St. Judes Road 
Englefield Green 

Egham 

Surrey TW20 OHB 

Tel. Egham 33603 


ELEY ELECTRONICS 
100/104 Beatrice Road 
Leicester 

Tel, 871522 


J.T, FILMER 

82 Dartford Road 
Dartford 

Kent DA1 3ER 
Tel, 0322 24057 


FOREWAY SERVICES 
19 Old High Street 
Headington 

Oxford 

Tel. 0865 


FRANK MOZER LTD. 
5 Angel Corner Parade 
Edmonton 

London N18 

Tel. 01 807 2784 


G.B. GARLAND BROS. LTD. 
Chesham House 

Deptford Broadway 

London SE8 40N 

Tel. 01 692 4412 


HARRINGTON COLORVISION 
9 Queen Street 

Colchester 

Essex 

Tel. Colchester 47503 


HENRY’S RADIO 
404 Edgware Road 
London W2 

Tel. 01 723 5095 


KAYS ELECTRONICS 
195 Sheffield Road 
Chesterfield 
Derbyshire 

Tel. 0246 31696 


MAPLIN ELECTRONIC 
SUPPLIES LTD. 

P.O. Box 3 

Rayleigh 

Essex SS6 8LR 

Tel. 0702 552911 


Shops at: 

159-161 King Street 
Hammersmith 
London W6 

Tel. 01 748 0926 


WHO AND WHERE 


and 

284 London Road 
Westcliff-on-Sea 
Essex 

Tel. 0702 554000 


BRADLEY MARSHALL LTD. 


325 Edgware Road 
London W2 
Tel. 01 7234242 


MAYDALE ELECTRONIC 
SERVICES 

2 Wellesley Parade 
Godstone Road 
Whyteleafe 

Surrey CR3 OBL 

Tel. 08832 5169 


THE MODERN BOOK CO. 
19-21 Praed Street 
London W2 1NP 

Tel. 01 402 9176 

(Elektor books only) 


NOBLE ELECTRONICS 
85A - 87B George Street 
Altrincham 

Cheshire WA14 1RN 
Tel.: 061 4510/4757 


PHONOSONICS 
22 High Street 
Sidcup 

Kent DA14 6EH 
Tel. 01 302 6184 


T. POWELL 
Advance Works 
44 Wallace Road 
London N1 

Tel. 01 226 1489 


QC TRADING 

21 Green Lanes 
Palmers Green 
London N13 4TT 
Tel. 01 889 7593 


BRIAN J. REED 
161 St. John’s Hill 
Battersea 

London SW11 
Tel, 01 223 5016 


SERVIO RADIO LTD. 
156 Merton Road 
South Wimbledon 
London SW19 1EG 
Tel. 01 5426525 


TECHNOMATIC LTD. 
17 Burnley Road 
London NW10 1ED 
Tel, 01 452 1500 
Telex 922800 


THAMES VALLEY 
ELECTRONICS 

24 High Street 
Burnham 

Bucks. SL1 7JH 
Tel.: 06286 65882 


TK ELECTRONICS 
11 Boston Road 
London W7 3SJ 
Tel. 01 579 9794 


BICC-VERO 
ELECTRONICS LTD. 
Retail Dept. 

Industrial Estate 

Chandlers Ford 

Hants. SOS 3ZR 

Tel, Chandlers Ford 62829. 


| 
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AREA 4 


CHIP ELECTRONIC SERVICES 
37 Great William O’Brien Street 
Cork 

Ireland 

Tel. 021 502428 


WM. B. PEAT & CO. LTD. 
25/26 Parnel Street 
Dublin 

lreland 

Tel. 749973/4 


ELECTRONIC CENTRE 
16 College Square East 
Belfast BT1 6DE 

Tel.: Belfast 27357 


ELECTRONIC WORLD — 
LIMERICK 

Parnell Street 

Limerick 

Ireland 

Tel. 061 41233 


NEWBURN ELECTRONICS 
58 Manse Road 

Ballycarry 

Carrickfergus 

Co. Antrim 

Tel. 09603 78330 


INTERNATIONAL 


Australia 


FRANK MATHIAS 

715 George Street 

(opp. Rawson Place) 

Sydney 2000 

Australia 

Tel. 211 - 5003 

(Elektor magazine, back issues and books 
only are available) 


BELGIUM 


VADELEC ELECTRONICS 
24-26 Avenue de |'Heleport 
1000 Bruxelles 

Tel. 02 2182640 

Telex 26061 


DENMARK 


BN ELEKTRONIKS 


Lundtoftegade 135 
DK 2200 Kopenhagen 


BN ELEKTRONIKS 
Lyngby Hovedgade 9a 
DK 2800 Lyngby 


DANSK MINI RADIO 
Nr, Farimagsgade 

57 59 

1364 Copenhagen K 


AAGE NIELSEN EFTF 
1 Sortedam Dosseringen 
2200 Copenhagen 


HOBBY ELECTRONICS 
37 Nedergade 
5000 Odense 


FREDERIKSHAVE HOBBY 
ELEKTRONIK 

9 Havnegade 

900 Frederikshavn 


WK ELECTRONIC 

6 Skoletorvet 

8600 Silkeborg 

HOLTE ELEKTRONIK 
Holte Midpunkt 

2840 Holte 


LILLIE ELEKTRONIK 
89 Sondergade 

6500 Vojens 

AAGE NIELSENS EFTF 
1 Sortedam Dosseringen 
2200 Copenhagen 

Tel. 01393010 

Telex 27590 AANIL 


ROTEC 
16 Jernbanegade 
4800 Nykobing Falster 


FINLAND 


AMERTRONICS OY 
Vesijarvenkatu 33 
SF - 15140 Lahti 14 
Finland 


BEBEK ELECTRONIC KY 
Rautatienkatu 16 

SF - 15110 Lahti 11 

Tel, 918 - 40666 


BEBEK ELECTRONIC 
Pui Jonkatu 26 - 28 
SF - 70100 Kuopio 10 
Tel. 971 - 117667 


ICELAND 


SAMEIND HF 
PO Box 7150 
Grettisgata 46 
127 Reykjavik 
Iceland 

Tel. 91 - 21366 


INDIA 


PRECIOUS ELECTRONICS 
CORPORATION 

3 Chunam Lane 

Dadasaheb Bhadkamker Marg 
Bombay 400 007 

Tel. 367459/369478 

also at 

9 Athipattan Street 

Mount Road 

Madras 600 002 

Tel, 842718 


RADIO & CRAFT 
PUBLICATIONS 

376 Lajpat Rai Market 
Delhi - 110006 

Tel, 237147/269548 


INDONESIA 


INEL CO. 

Jin. Aceh No, 61 
Bandung 

Indonesia 

P.O. Box 398 

Tel. Bandung 59544 


ISRAEL 


ZUR ELECTRONIC 
CENTER LTD. 

1 Hagidem Streer 
Menora Square 
Jerusalem 


WHO AND W > 


DIFFUSION DU LIVRE 
FRANCAIS LTD. 

Boite Postale 3172 

35 Rue Rashi 

Tel, Aviv 

Tel. 289075 


“YAIR” 
1, Hahashmal St. 
P.O. Box 1941 

Tel Aviv 61019 

Tel. 624057/624398 


JORDAN 


GENERAL ELECTRONICS 
CORP. 

United Insurance Building 
King Hussein Street 

P.O, Box 182099 

Amman 

Tel, 24347 

Telex 21262 NADERC - JO 
Cable NADERCO Amman 


NEW ZEALAND 


WAIKATO V.H.F. GROUP INC. 


P.O, Box 606 
Hamilton 


NORWAY 


BLEKEN ELEKTRONIKK A/S 
Raadyrveien 32B 

N-3160 Stokke 

Tel. 033-36162 


OSLO HOBBYSENTER A/S 
Herslebsgt, 14-15 

Oslo 5 

Tel. 02 679050 


SCANELCO A/S 
P.O. Box 53 
N-5047 Stend 
Tel. 05 276885 


PORTUGAL 


TABACARIA BRITANICA 
Praca do Duque da 
Terceira, 19 

1107 Lisboa Codex 

Tel. 324752 


SINGAPORE 


DEVICE ELECTRONICS 
(PTE) LTD. 

104 - 1st Floor 

Singapore Electrical and 
Electronics Hardware Centre 
Maude Rd./Kitchener Rd. 
Singapore 0820 

Tel. 2986455 

Telex, No, 33250 


S. AFRICA 


PHILTRON PTY. LTD. 
P.O. Box 2749 
Pretoria 0001 


SWEDEN 


COILTRONIC 

Box 38 

183 21 Taby 

Tel, 08 768 3261 
Telex 15326 Elektet 


JOSTY KIT, AB 
Box 3134 
200 22 Malmo 3 


MICRO KIT 

Box 8060 

S-720 08 Veasteraas 
Tel, 021117079 


DATA SELECT ELECTRONICS 
Box 146 

S- 183 22 Taby 

Tel. 46 762 51416 


INKO’X AB 
Box 1057 
721 27 Vasteras 


KITEL DISTRIBUTION 
Box 6047 
S-162 06 Vallingby 


TURKEY 


ABC KITABEVI 
Tunel Meydani 1 
Beyoglu 
Istanbul 

Tel. 442581 
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Many Elektor circuits are accompanied by designs for £42: OCTOBER 1978 E69: JANUARY 1981 
printed circuits, For those who do not feel inclined to resonance filter module 9951 4.45 10.50 disco ceiling lights 81012, 8.70 —-20.50 
etch their own printed circuit boards, for their own VHF/UHF modulator 9967 1.85 4— big VU meter 
use only, a number of these designs are available as low voltage board 81085-1 2.30 5.50 
ready etched and pre-drilled boards, Delivery time is £43: NOVEMBER 1978 main board 81085-2 2.45 6.— 
approximately three weeks, U.K./air mail. ASCII keyboard 9965 7.70 18.50 
E44: DECEMBER 1978 voleed/unvoteed detector 
terminal 9966 750  18.— 
elel 4 . detector board 810271 340 8— 
Example: aa tkpnliiare: switch board 810272 4.05 9.0 
digisplay (E13) 9376 3.25 7.25 TV games computer: 
1 2 3 a 6 UHE/VHF modulator E71: MARCH 1981 
(see E42, October 1978) 9967 155 4—  MWreceiver 81111 195 4.50 
» Geman main board and multiple sound effects 
. reference to associated article(s) documentation 70073 1995 47.60 Generator BiMi2 208 6 AB 
SabGardinamber power supply 79073-1 2.45 6— — High Com: 
keyboard Peb: ae 790732 3.66 8.50 2 complete modules 
i ; ‘ % ‘omplete set of four boards (built and tested) + 
Area gellln 2) Inchutlve of AAT (8967, 79073, 78073:1, 1 main board + 
Peale 7 vs 7 }-2), documentation self-adhesive 
5, pricein $, not including tax (if any) and‘one ESS software front panel 81117-1 38.70 86,— 
record (ESS 006): 26.25 62.50 power supply 81117-2 2.05 Sip: 
A : AA LED voltmeter 
. £49: MAY 1979 2 boards! 9817 2.70 6.50 
Cee tecad Interface for uPs 79101 1.40 3.50 peak programme meter 9860 2— 5.— 
interface (E25) 9721-1 3.35 8.— 
E50: JUNE 1979 E72: APRIL 1981 
£29: SEPTEMBER 1977 stereo decoder 79082 2.40 5.50 transistor matchmaker 81123 1,75 4.— 
formant (E25, E26): intelekt 81124 565 13.50 
interface receiver 9721-2 1.40 3.50 E53: SEPTEMBER 1979 universal power supply 81128 = 2.45 6.— 
power supply 9721-3 5.50 13,.— paremettle equaliser, 
keyboard divider ilter section 9897-1 1.65 4— A 
(one octave) 9721-4 1.30 3— tone control section 9897-2. 1,65 4.— Tank eComouet 
£31: NOVEMBER 1977 E55: NOVEMBER 1979 acon 31033-2 N48 “380 
formant (E25... E30); topamp 80023 1,45 3.50 adaptor board 81033-3 430 Ries 
veo $7234 880 -28.50 storage scope 81141 380 9. — 
experimenting with the SC/MP: E56: DECEMBER 1979 scrambler 81142 225 550 
RAM-1/0 9846-1 6.90 1650 SEWAR 80009 2.85 : ; 
SC/MP board 9846-2 2.60 6.— steam train 80019 1.90 4.50 
75/76: SUMMER CIRCUITS 1981 
£32: DECEMBER 1977 E57: JANUARY 1980 continuity tester 81151 1.25 3— 
formant (E25... E31): digital tuning scale speed controller 81506 1.75 4.— 
VCF 97241 4.35 10.50 (two boards) 80021-1/2 7,05 17,— loudspeaker peak 
experimenting with the new bus board (E33) 80024 585 14.— indicator 81515 1.50 3.60 
SC/MP (E31): CPU 9851a 12.90 31.—. talk funny (E56) 80054 155 350 random number generator 81523 2.40 6.— 
78 ‘hi-fi’ siren 81525 1 98 4.50 
E33: JANUARY 197: i crystal tuning fork 1541 17 4— 
simple function generator 9453 «3.25 8. ESR FEBRUARY 1980 humidity sensor 81567 1604 — 
formant (E25 ., . E32): slaktor vGooder : : hi-fi preamplifier 81570 4.35~—-10.50 
ADSR 9725-1 4.20 10.— biseosd | 0068-1 input buffers for the 
UAA 180 LED voltmeter bus board 2 g008.2 990 23.60 logic analyser 81577 2.— 5.— 
(two boards) 9817 2.70 6.60 filter board 80068-3345 = 8,— 
opment with he input/output board  80068-4 «3.20 7.50 
bus board (E57) 9857 4.— = 9.80 —S«SSU Pl board Sones) Ee ir E(7aScrTeMBBA:Iee 
meneryicere S863 12:60 80s E59: MARCH 1980 extension board 81143 19.— 45, 
E34: FEBRUARY 1978 chorosynth 80060 22.15  53.— disco light controller 81155 3,20 7.50 
formant (E25... £33): E60: APRIL 1980 DEM + OVM 81186 4.2510. 
DUAL-VCA 97264 AaB, Yoo, EROUARRIE 1080 a s0088 110 250 {evalution counter 81171 4.90 11.50 
experimenting with the transistor ignition 80084 ago. ‘gsoe (eg errs Bet ST ee 
SC/MP (E31... E33): s : : 
HEX-1/0 9893 18.20 43.50 
E61: MAY 1980 E78: OCTOBER 1981 
E35: MARCH 1978 BASIC cassette interface 80050 5.60 13.50 — RF-test generator 81150 1.60 3.80 
formant (E25... E34): PWM amplifier 80085 150 3.50 _ economical fridge 
LFO module 9727-1 450 11.— — Junior computer: defroster 81158 1,80 4.35 
noise module 9728-1 4, 9.50 main board 80089-1 12.60 EPROM programmer 81594 1.45 3.50 
4k RAM card 9885 1470 35.— display board g0089-2 1.30 wide range dark room 
supply board 800893  3.— timer 82004 2.25 5.50 
E36: APRIL 1978 shutter speed meter 82005 3.75 I— 
formant (E25... £35): E62: JUNE 1980 LCD panel meter 82011 1.65 4— 
com 9729-1 4.— 9.50 _pest pester 80130 140 250 Universal LED display 82015 1.60 4— 
elektornado 9874 3.55 8.50 
cassette interface 9905 E 7.— —_ £63/64: SUMMER CIRCUITS 1980 
STAMP amplifier 80543 1.40 3.0 £79: NOVEMBER 1981 
E38: JUNE 1978 PROM programmer 80556 385 9— _ teletext 
mini-counter 9927 3.15 7.50 decoder board 82001-2 5.35 12.50 
keyboard section 820013 3.15 7.50 
£39/40: SUMMER CIRCUITS 1978 E65: SEPTEMBER 1980 sine-wave oscillator 82006 2.10 5,— 
touch dimmer 78065 1.30 3.— 8K RAM+EPROMcard 80120 13.15 31.50 _ telephone amplifier 82009 1.55 3.50 
preconsonant 9954 2.25 5.50 power supply 9968-5A 1.40 3.50 
£67: NOVEMBER 1980 mini organ 82020 3.50 8.50 
E41: SEPTEMBER 1978 central heating pump metal detector 82021 565 13.50 
formant control 81019 2.55 6.— LCD frequency counter 82026 2— 5.— 
24 dB VCF 9953-1 4.10 10.— fridge alarm 81024 1.45 3.50 high boost 82029 1.85 4.50 


ORDERING INFORMATION Payment must be in advance. 


1. For UK and all countries except the USA: payment, incl. £ 0.50 postage and packing direct to Elektor Publishers Ltd., or via bank transfer 
to The Midland Bank Ltd., Canterbury, A/C no. 11014587, sorting code 40-16-11. 

2. For the USA only: Please make your cheque/money order payable to Elektor Publishers Ltd., Bank of America, c/o File No. 1504, 
1000 W. Temple, Los Angeles, Cal. 90074, A/C no. 12350-04207. Prices include post & packing, surface mail. If air mail, please add $ 1.50. 
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E87/88: SUMMER CIRCUITS 1982 
polyformant: 
output unit 82111 4.70 11.— 
D/A converter 82112 1.90 4.50 
stereo power amplifier 82527 1.60 4— 
light-sensitive switch 82528 1.60 4— 


tape playback preamp 82539 1.60 4— 
sound effects generator 82543 2.40 5.50 
slave flash 82549 1.45 3.50 
5 V power supply 82570 2.20 5.— 


E89: SEPTEMBER 1982 


E80: DECEMBER 1981 DNR noise reduction 82080 2.85 7.— _ tugby MSF receiver 80524 580 = 15.— 
70cm transverter (Oct.) 80133 12.60  30.— _lead acid charger 82081 1,95 4.50 darkroom computer part | 
teletext keyboard 82141-1 3.75 9— 
receiver board 82001-1 4.10 10.— keyboard interface 82141-2 2 — 5.— 
video control board 820014 4.25 10.— display 82141-3 2.25 5.50 
VHF-UHF converter E84: APRIL 1982 gas detector 82146 1.60 4— 
board 9864 1.75 4.— dynamic RAM card 82017. 4.90 11,50 __house telephone system: 
IPROM 82019 1.65 4.— 100 Wamplifier 82089-1 2.60 — main board 821471  3,— we 
synthesiser VCO 82027 4.40 10.50 100 W power supply 82089-2 2.40 5.50 power supply 82147-2150 3.50 
flashing light 82038 1.60 4— 2114 RAM tester 82090 1.90 4.50 three phase tester 82577 2.70 6.50 
capacitance meter connection tester 82092 1.55 3.50 TV games: 
module 82040 _2.— 5.— mini EPROM card 82093 1.65 450 ‘rapid loader’ 82558-1 3.45 8.— 
TV sound interface 82094 1.90 4.50 EPROM plug-in board 82568-2 1.95 4.50 
E81: JANUARY 1982 
EPROM programmer 82010 4.65 E85: MAY 1982 . 
synthesiser VCF +VCA 82031 4.25 6502 housekeeper E90: OCTOBER 1982 j 
‘pli main board 81170-1 4.05 9.50 darkroom computer part II 
frequency multiplier 82041 2.05 M light mete 82142-1 1,75 4— 
display board 81170-2 3.05 7.50 ight meter 
elektor artist 82014 10.05 24,.— temperature meter 82142-2 1.60 4— 
£82: FEBRUARY 1982 Z80-A CPU card 82105 7.05 17.— procets tines 821423 2.— 5. 
synthesiser ADSR 82032 4.20 10,— Polyformant: _ ScUNGian fe 
synthesiser LFO 82033 3.90 9.50 debounce unit 82106 = 2.45 6.— R.F. board pee ee oe. 
10 W/70 cm amplifier 82043 2.50 6.— input unit 82107 465 9 11.— Power supply 82156. 2:15 ets 
teletext power supply 82065 1.55 tune shift 82108 2.75 6.50 digital thermometer . . 
pale ibe ont ciintertacss 182088;- 2160 bropseechometsr poe, SelOe tee ae Hae see 82161-1 2.05 5— 
darkroom thermostat 82069 — 7 4 : f 
universal NiCad charger 82070 2.05 E86: JUNE 1982 high frequency converter 82161-2 2.30 5.50 
the ‘Poly bus’ 82110 3.35 8— 
talking clock 82121 3.15 7.50 
compact shortwave NEW 
E83: MARCH 1982 SSB receiver 82122 5 — = 12.— 
wind sound generator 82066 ~—‘ 1,60 4.— fluorescent tube dimmer 82128 1.60 4.— E91: NOVEMBER 1982 
automatic squelch 82077. 1.90 4.50 solid state relay 82131 1.55 3.50 model train lighting 82157 4.05 9.50 
synthesiser COM 9729-1 4— 9.50 electronic dog whistle 82133 1.50 3.50 floppy disk controller 82159 4.70 WW 
synthesiser power supply 82078 3.70 9. electronic fluorescent guitar tuner 82167 2.20 5.— 
bus board 82079 3.35 8.— light starter 82138 1.35 3.— —cerburus 82172 2.35 5.50 
front panels for Formant (E25 . . . E35) simple function 
interface 9721-F 1.60 4— generator (E33,E38)  9453-F 2.50 6.— 
( 9723-F 1.60 4— i = 
VF o724F 60 4 Elektor Artist (€85) 82014F 1.70 4. 
ADSR 9725-F 1.60 
DUAL-VCA 9726-F 1.60 
LFOs 9727-F 1.60 
NOISE 9728-F 1.60 : 
com 9729-F 1.60 4— 
Complete set of 11 panels (includes 3 x VCO and 
2x ADSR): £ 15.80 or $ 37.50 
24 dB VCF (E41) 9953-F 1.60 4— 
resonance filter 
module (E42) 9951-F 1.60 4— 


ess software service 


45 RPM records with uP programs 


cassette with uP programs 


reversie, amazone, 


singing SC/MP: well- 
code breaker, etc, 


AP TV games: 
15 programs: jackpot, Sessog7 4.25 10.50 
known Christmas 


melodies, both as Ess002 1.40 3,50 sie Tiga! 
SC/MP program and oF 

pe 15 programs: invaders, 

live’ fishing, maze adventure, \ ESs009 5.25 12.50 
NIBL-E Ess004 1.40 3.50 a 

for SC/MP: Luna, : 

battleships, keyplay, ESS005 2.20 5.50 NEW up TV games 


runtext, biorhythm 
tracer, disassembler 


15 programs: aliens, 
flipper, helicopter, pilot, ESS 010 5.25 12.50 
basketball, hangman etc. 


ORDERING INFORMATION Payment must be in advance. 


1, For UK and all countries except the USA: payment, incl. £ 0.50 postage and packing direct to Elektor Publishers Ltd., or via bank transfer 
to The Midland Bank Ltd., Canterbury, A/C no. 11014587, sorting code 40-16-11. 

2. For the USA only: Please make your cheque/money order payable to Elektor Publishers Ltd., Bank of America, c/o File No. 1504, 
1000 W. Temple, Los Angeles, Cal. 90074, A/C no. 12350-04207. Prices include Post & packing, surface mail. If air mail, please add $ 1.50. 


11-74 — elektor november 1982 


advertisement 


Classified ads 


CONDITIONS OF ACCEPTANCE OF CLASSIFIED ADVERTISEMENTS 


1, Advertisements are accepted 
subject to the conditions appearing 
on our current rate card and on the 
express understanding that the 


Advertiser warrants that the advert- 
isement does not contravene any 
Act of Parliament nor is it an in- 
fringement of the British Code of 


Advertising Practice. 


2. The Publishers reserve the right 
to refuse or withdraw any advert- 
isement. 


3. Although every care is taken, 
the Publishers shall not be liable for 
clerical or printer’s errors or their 
consequences. 


JUNIOR COMPUTER  8K-BASIC-Inter- 
preter; Cassette DM 120, EPROMs 160, 
K. REHWALD, ELISABETHENSTR. 56, 
6100 DARMSTADT, GERMANY. 


T.V. 8 CHANNEL touch tune and remote 
control. Set top or add-on. For details send 
S.A.E. to B. EWAB, 16 FAIR ACRES, 
HARWOOD,BOLTON BL23 3NT. 


WANTED - ELEKTOR magazines nos. 57, 
59, 60, 61, 62, 69 and 45 to 56 inclusive. 
A.J. CAIN, 15 DALSETTER WYND, 
DUNROSSNESS, SHETLAND. 

Tel. 0950 60690. 


FOR SALE - JUNIOR COMPUTER, Junior 
Computer Books 1 & 2. £ 90. 
Tel, 01 346 7504. 


PARAPHYSICS JOURNAL (Russian trans- 
lations): Psychotronic Generators, Kirliano- 
graphy, gravity lasers, Telekinesis. Details: 
S.A.E. 4x9" to PARALAB, DOWNTON, 
WILTS. 


PRINTED CIRCUITS. Make your own 
simply, cheaply and quickly. Golden Fotolak 
Light Sensitive Lacquer — now greatly im- 
proved and very much faster. Aerosol cans 
with full instructions £ 2,25, Developer 35 p. 
Ferric Chloride 55 p. Clear Acetate sheet for 
master 14p, Copper-clad Fibreglass Board 
approx. 1mm thick £1.75 sq. ft. Post & 
packing 60 p, 

WHITE HOUSE ELECTRONICS, 

P.O. BOX 19, 

PENZANCE, CORNWALL. 


MAKE YOUR OWN PRINTED CIRCUITS 


Etch Resist Transfers — Starter pack (5 sheets, lines, pads, 
I.C, pads) £2.10, Large range of single sheets in stock at 
45p per sheet. 

Master Positive Transparencies from P.C, layouts in maga- 
zines by simple photographic process. 2 sheets negative 
paper, 2 sheets positive film (A4) £2.10. Photo-rosist 
spray (200 ml) £3.50 (p+ p 65p). Drafting Film (A4) 25p. 
Precision Grids (A4) 65p. 

22p stamp for lists and information, P&P 5Op per order 
except where indicated. 


P.K.G. ELECTRONICS 
OAK LODGE, TANSLEY, DERBYSHIRE. 


4. The Advertiser’s full name and 
address must accompany each 
advertisement submitted. 


The prepaid rate for Classified 
Advertisements is 20 pence per 
word (minimum 12 words), Semi- 
display setting £5.50 per single 
column centimetre (minimum 2.5 
cms.). All cheques, postal orders, 
etc. to be made payable to 
Elektor Publishers Ltd. Treasury 
notes should always be sent by 
registered post. Advertisements, 
together with remittance, should be 
sent to the Classified Advertisement 
Manager, Elektor Publishers Ltd., 
10 Longport, Canterbury, Kent 


THE SCIENTIFIC WIRE COMPANY 
PO Box 30, London, E.4. 01-531 1568, 


ENAMELLED COPPER WIRE 


1Ib 80z 
3.30 1,90 
3.52 2.10 
4.87 2.65 
8.37 6,32 
15,96 9.58 


SWG 
8 to 34 
35 to 39 


40z 
1,00 
1.15 
2,05 
3.19 
6.38 


40 to 43 
44 to 47 
48 to 49 


SILVER PLATED COPPER WIRE 


14 to 30 663 3,86 2.28 
TINNED COPPER WIRE 
14 to 30 3.97 2.41 1.39 0.94 


10x 10 Mtrreels 3 amp PVC cable mixed colours £5.00 
Prices include P&P, VAT. Orders under £2 add 20p. 
SAE for list of copper and resistance Wire, 
Dealer enquiries welcome. 


1.50 


RTTY/CW DECODER 
Easy to build kit with 8-character alphanumeric LED 
display (expandable), or with latched ASCII output and 
strobe for computer interface — requires same connections 
and software as parallel encoded keyboard. 45 and 50 
baud RTTY, 5 to 30 w.p.m. morse. Kit price (excluding 
case) £62.50 with display, £39,75 as interface, Parts avail- 
able separately — construction data £2.95 + SAE, 

N, MacRITCHIE (Micros), 
100 Drakies Avenue, Inverness 1V2 38D 
Tolophone: 221194 


ALARMS! 
WRITE OR PHONE FOR FREE 
ILLUSTRATED CATALOGUE NOW! 
A.D, ELECTRONICS 
217, WARBRECK MOOR, AINTREE 
LIVERPOOL, 

L9 OHO, 051 523 8440. 


scree 


em 


VISIT ELEKTOR AT 


BREADBOARD '82 
stand nos. 33/34 


10th-14th November 


advertisers__ 
index 


Ambit International ... 11-13/11-17 
AmtroniULik. Ltdis siacs cag 11-11 
Bradley Marshall.......... 11-68 


B.K. Electronics ..... 11-15 
Breadboard 82........... 11-09 
Cricklewood Electronics 11-62/11-63 
Crimson Elektrik .......-- 11-14 


Douglas Electronic Components 11-11 
ElCOMDs tins cea 4- 3 Re 


Electro Supplies 
Electrovalue Ltd. 


Gemini Electronic Components 11-10 


Maplin as se ict a ennsee qian 11-76 
Shudehill Supply Co. Ltd. 11-66 
Spectron Electronics Ltd..... 11-08 
DR SiG Taylors seca t eas 11-10 


Technomatic Ltd. 11-02/11-07 
Thames Valley Electronics 
TK Electroniestswcnwe ace cae 


Velleman (U.K.) Ltd. 


Watford Electronics ... 11-04/11-05 


NEW COMPONENT SALE 

ITT BC 183 Transistors 4peach 10 for 30p 
ITT 1N4002 Diodes 3peach 10 for 25p 
OPTRON TYPE OP10 INFRA RED DIODE, High out- 
put power. Spectrally and mechanically matched to the 
OP500 and OPSOOSL series photo transistors. Stable 
characteristics. Usually over £1. Our price 40p each. 
3 for £1. Data sheet if required 10p extra. BRIDGE 
RECTIFIERS, (Philips). 400 PIV at 4 amp. Well made, 
Should be over £2 each. Our price 90p p.p. 20p. 


RIDICULOUS RESISTOR SALE 

% watt carbon film resistors, 6% tol. High quality re- 
sistors made under exacting conditions by automatic 
machines. E12 range 1RO to 10MO. Lot A, 1000. (25 
per value), £8. Lot B. 500 (25 per value) £4.25, Lot C 
100 (25 per value) 90p, Orders over £5 post free. 
Otherwise postage 15p in £1. 

1000 PCB type RESISTORS, £2.50, Bulk purchase en- 
ables to offer 1000 mixed preformed. 5% tol. carbon 
film resistors for PCB mounting. Huge range of pre- 
ferred value £2.50 per 1000. 4000 for £8. Postage 15p 
in £1. Huge range of preferred valves at £2.50 per 1000. 
4000 for £8. 


HAVE YOU SEEN THE GREEN CAT? 1000s of new 
components, electronic, radio, audio at unbelieveble 
low prices. Send 50p (refundable) and receive catalogue 


and FREE RECORD SPEED INDICATION, Try a 


JUMBO PACK. Contains transistors, resistors, caps, 
pots, switches, radio and electronic devices, Over £50 
worth for £11. Carriage £2.50, MINI JUMBO PACK 
(£20 worth) for £5 p.p. £1.50. 

PLEASE ADD 15V.A.T. to all orders including carriage. 
Dept. E. K. MYERS ELECTRONICS. 12, Harper Street, 
Leeds LS2 7EA. Opposite Joe Corals Callers welcome. 
9 to 5. Mon-Sat, Lunch 2.15 to 3.15 Tel. 452045, 


Classified ads 


Remember to try us for ALL your component requirements 


—— - 
CMOS TTL TTL contd. TTL LS contd. |OPTO OPTO contd. Transistors & 
Diodes 


| 
4001 13p |7400 = 13p |74173 6 0p |74L $162 35p |LEDs DISPLAYS iN4001 ap | 
4002 13p |7401 13p |74174 50p |74LS163 35p |0-2” Bar Graph 295p 1N4007 6 | 
4006  60p |7402 = 13p |74175 ~—50p |74L8164 45p | Reg 10p 5” p | 
4007 13p }7403 13p 174180 50p |74LS165 50p |g 14 1N5401 13p | THAMES VALLEY ELECTRONICS LTD | 
P 17404 = 13p |74190 6p |74LS168  6Op |Sree” P Common Anode | 15404 Lo | acaeaaener caer eanamaaiacncna nn) 
4008 50 7405 14 |74191 6 Op |74LS8169 Gop | Flashing LH-decimal point |inys4og _16p | CAPACITORS 
4010 30 |7406 ~~ 20p |74192 0p |7ar8170 70p | Red 82p Red 180p | 14148 3p | Tant Beads 16v 
4011 13p | 7407 24p |74193 60p |74LS173 40p | Rectangular Green 248p IN914 3 uf lip 6.8uf 18p 
4012 13p | 7408 14p |74194 60p |74LS174 45p | LEDs Yellow 260p 916 a .22uf 11p 10uf 18p 
4013. 22p [7409 = 14p 174195 46p 17418175 45p | Reg 22p IN P| 47uf 1p 15uf  30p 
4014 0p | 2410 14p |74196 46p |74LS181 110P | Green 26p Common Cathode | BZY88C2V7 8p|1.0uf 1p 22uf  35p 
7411 14p 174197 S0p |74LS190 45p ‘ R.H.decimal point |g7yggc3v3 gp|2.2uf 14p 33uf 48p 
4015 45p 17412 18p | 74221 75p |74LS191 45p | Yellow 22P Red 150p |gzyggc3v6e gp|3-3uf 4p 47uf —_80p 
4016 25p 17413 22p 174279 40p |74LS192 45p | Bi-Coluur Green 248p | g7yggcav7 8p 4.Juf 18p_ 68uf _110p 
sory te Ae Ten (74389 80 {7418193 45p |Red’Sreen 80P Yellow 2600 | p>vgaceve gp_| Tant Beads 35v 
4019 35p ZAG ree 74298 60p |74LS194 50p | 9.125” BZY88C8V2 Bp | tut 13p 1.00uf 15p 
4020 48/7420 5p a retae ope Bed l1p 3” BZYBEC12 8p your Age: Tour 5p 
4021 48017421208 Laz ig 748197 50P | Green 12p Red 127 | ezvascis 8p| suf 139 33uf 17 
4022 55p |7425 =. 20p 74LS240 70P | Yellow 12p Green 196p ; : 
417 BC107 11p|.47uf 13p 4.7uf — 20p 
4023. 13p |7426 = 27p | 74LS00 —14p |74LS2 Op BC107A/B 11p|.68uf 13p 6.8uf  20p 
4024  42p |7427. 15p |74LS01 14p |74L$244 70p TOGGLE me eS O.0uf 27 
7430 1p | 74 BC108A/B/C 11 10.0uf_2 
4025 13p P| 74LS02 14p |74LS245 80 | iNEAR SWITCHES | Plate Ceramics 63 
4027 -26p |2432 18 |74LS03 14 |z4Ls247 Gop BC109A/B/C 12p | Plate Ceramics 63v 
7437 18p |74LS04 14 lagi goqg gp |AM2533 280p SPDT 48p BC182 9p | 10pf 5p 47pf 5p 
4028 40 7438 18 |74LS0514p P| L324 45p | on/none/off | BC183 Sp AeoBt Bb: «220PF Gp 
4029 60p /7439 —24p |74LS0B 14p |74LS251 40p |e 65p BC184 op S0rf__6 
4030 13p |7440 = 16p |74LS09 —-14p |74LS253  35p ft ee SPTD 52p | econ9 % Disc Ceramics 
4035  66p |7442 4p |74LS10 14 |74LS256 55p | LM358 P| on/off/on 7 P| 0150v 2p .150v 5p 
4040 50p |7445 = S0p | 74LS11— 14p 7415257 40p | LM3900 55p Bev 17 F polystyrene 160v 
4042 40 (2246 = 88P | 74LS13 21 |4rg958 adp | L317 200p BCY71 18 400s "Gp 22000 8 
P|7447 55m |74LS14 1p |r yr eoeg gen (MC1438 == 810p | ~OPOT 86> | acy 79 180 |220pf 9p 3300pf Bb 
4044 46p | 7448 55p |74L$1514p ef on/none/off P 
J4L$260 30p |MC1458 40p BFY50 28p |470pf 9p 4700pf 8p 
4047 50p |7450 = 15p | 74LS20 14p P DPDT 60 
4. S266 MC 1488 61p P| BFYS1 28p|1000pf 9p 6800pf 
4049 20p | 7451 15p |74LS21 14p |74LS266  22p loft 
4050 20p 7453 15p |74L$26 14p |74L$273 Op |MC1489 80p; }—on/ott/on. BF Y52 28p 


7454 15p |74LS27 4p |7qLS279 0p |MC1496 60p TIP29/A  30p 


4052 60 7455 $2 | 741828 22 |rqisag3 agp |mc3418 8107 | SPECIAL |tipsoa asp 
p 
4053 50p 17473 25» | 741832 14 |74LS290 3p | NESSS 30P | 2N 3055 10 for 450p | TIPS1/A 5p J 


4066 28p |7474 2p | 74LS33 4p |74LS293  34p | NESSE 81P | micro’s Memories | TIP32/A — 45p 
4067 447p |7475 ~—-.23p |74LS37  19p |74LS295  52p | TBA800 88p & Specials TIP/41A —-50p 
4069  13p |2478 —-22p | 74LS38 14 |74LS299 111p|TBA810 95p | zgoacpupsssop |TIP42/A — 50p 


while stocks last only 


4070 13p r488 a0p sated ae HAUSe2e: 3208 Uae oe Z80ACTCPS440p 2N708 bly Resistors Carbon Film % watt 
4071 13p |7486 5p | 741847 aap |74LS323.130p | THASO sere Z80APIOPS 440p | 2N918 P | LOW VALUE PACKS 
4076 50p |7490 = 26p | 74LS48 4p | 74LS347 5p P| Z80ADARTPS | 2N2218/A  26p}— Pack of +200 

4081 13p |7491 ~— 45p | 74LS51  14p |74LS352 6Op |TDA2002V 2560p 550p |2N2219/A —28p pact xed values) 100p 


TDA2020  320p 2N2221/A 4p 
6 45p |7492 — 38p | 74LS54 — 14p |74LS353 6p Z80ASIOPS 440p 
he 8 |7493 28p | 74L874 18p |74LS365 30p{TLO7ICP —32p | gogoa 3a5p |2N2222/A  28p 


(mixed values) 300p 


4093 30p other values 
7495  —-50p |74LS83 42p TLO72CP = 5 8p L  §00p |2N2904/A = 29p pack of 10. 15p 
408870 /7496 4p | 74LSB6  14p |7ArS368 BP ai aay — s00p coeeng eo |2N2905A 8p pack of 100 100p 
4503 42p 174107 25p |74LS90 30 PI UATAI 18p P| 2N2906A —-28p 
4510  52p |74121  20p |74LS92 3p | 74LS368  30p 8202A = 2200P | onogo7A 
4511 4p [74122 35p |74LS93  30p |74L8373 75p | VA747 70P | g253 750p |3N3053. 28 
4512 50p |74123  40p |74LS95 40 | 74L S374 75p | VA7805 45p | g255 299p is Ff 
P 174125 © 38p | 74LS109 40p UA7812 45p 2N3055 —_-46p |8pin 8p 24pin  21p 
4516 60p | 54196 38 74LS375 40p p20! 310 | 2N3442 —130p|14pin 9p 2Bpin 25 
P |74L8112 30p | 7416377 79, | UA7905 54p | 3004 250p 130p | 14pin pp 28pin p 
4518 = 40p 174132 30p | 7418113 30p 4LS378 6Op | UA7912 54p | 3998 2560p | 2N3715 57p|16pin  10p 40pin 28p 
4520 60p |74145 50p | 7418125 28p |7418378 60p | 37p P |2N3716 — 65p|20pin17p 
4528 = 4p |74150  90p |74LS126 2p |74LS379 60p ICL7106 795p 


4539 4p [74151 40p | 74LS132 46p | 74LS390 50p|ULN2003AN 100p | jcL7107 -975p 
Pp 
4555 45p [24153 45p | 74LS123 25p |74L$393 50p |} -—_________| 2732A-4 520p 


BARGAIN OFFER 


4556 45p eile ape 74L$136 20p | 741.5395 48p 2114A(450ns) 2732 250ns 

40014 50p |Jate7 ge | Sar sise 30° |7ausa47 45p | Bridge Rectifiers 100p |‘D’ TYPE loff 520p 

40085 70p |74188 30p |74LS1e1 40|74LS490 64p|S0v1.EA — 23p | 2716 340p {Connectors 10 off 470p 

40097 60p |74161 45p |74LS153 40p|74LS502 80p|200v1.5A 22p | 2764 1592p ml. fml. 

40098 60p 74183 a 74LS155 45p |74LS503 90p|400v1.5A 30p | M108 single chip | 9 58» 789} Please add VAT at 15% 
7416 P| 74LS156 45p | 74.5533 80p| 600v1.5A 32, 1330p | 15 78p 1.12p ' 

40161 55 Pp p | organ p P 

ales 660 7165 (66 74L8157 30° | 741s534 80p| 800 1.5A 35p 28 1.105, 1.60,) Pits Postage & Packing 45p 

40175 60p | 74167 120p 74LS160 35p 74LS540 80p M086 Tone 37 1.148p 2.63p] Government and Educational 

40193 60p '!74170 120p !74LS161 35p 74LS670 100p generator 300p | 50 1.97p 3.02p| establishments orders accepted 


PHONE US TO CHECK AVAILABILITY OF COMPONENTS MENTIONED IN THIS ISSUE 


24 High Street 
Burnham:-Bucks 


Telephone Burnham 


(06286)65882 


es 


it with MApuin 


KEYBOARD KIT WITH ELECTRONICS FOR 2X81 
* A full size, full travel 43-key keyboard that’s simple to add to your 2X81 (no soldering in 2X81). 


* Two-colour print for key caps. 
* Amazing low price. 


(Case -order as XG17T Price £4.95) 


25W STEREO MOSFET AMPLIFIER 


A superb new amplifier at a remarkably low price. 


ee 
* Over 26W per channel into 0 at TkHz both channels driven. 


response 20Hz to 40kHz +1dB. 
: cell low noise and high reliability power MOSFET 
ena oa i hing fits on main pcb, 
to build. Almost everything '! 

. bale to just 7 wires (plus toroidal transformer 

id mains lead terminations). ae : 

* Complete kit contains everything you ncaa alain pre 
drilled and printed chassis and wooden cabinet. er 
Full details in our projects book. Price 60p. Pe win 

Complete kit for only £49.95 incl. VAT and carriage. UF 


MAPLIN'S FANTASTIC PROJECTS 

Full details in our project books only 60p each. 

In Book 1 (XAO1B) 120W rms MOSFET Combo-Amplifier + Universal Timer with 18 
program times and 4 outputs + Temperature Gauge - Six Vero Projects 

In Book 2 (XA02C) Home Security System - Train Controller for 14 trains on one circuit 
Stopwatch with multiple modes - Miles-per-Gallon Meter 

In Book 3 (XA03D) 2X81 Keyboard with electronics - Stereo 25W MOSFET Amplifier 
Doppler Radar Intruder Detector - Remote Control for Train Controller 

In Book 4 (XAO4E)* Telephone Exchange expandable up to 32 extensions + Ultrasonic 


Intruder Detector - Frequency Counter 100Hz to SOOMHz * Remote Control for 25W Stereo 
Amplifier 


* 
'w items. 


0 
* In sale in all branches of WHSMUET 1% from November 19th 


1 HK He ey 


INTIAIPLIIN 


All mail to: 

P.O. Box 3, Rayleigh, Essex SS6 8LR 

Tel: Sales (0702) 552911 General (0702) 554155 

Shops at 

159 King St., Hammersmith, London W6, Tel: 01-748 0926 
284 London Rd., Westcliff-on-Sea, Essex. Tel: (0702) 554000 


Lynton Square, Perry Barr, Birmingham. Tel: (021) 356 7292 
Note. Shops closed Mondays 


Price £1.25 * 


Ke 


ELECTRONIC 
SUPPLIES LTD. 


* Complete with the electronics to make “Shift Lock”, “Function’ and “Graphics 2” single key selections making entry far easier. 
* Powered from ZX81's own standard power supply ~ with special adaptor supplied. 


Full details in our projects book. Price 6Op. Order As XAO3D. 
Complete kit (does not include case) for only £19.95 incl. VAT and carriage. Order As LW72P. 


(Ready-built in case ~order as XG22Y Price £29.95) 


HOME SECURITY SYSTEM 
y Six independent channels ~2 or 4 wire 
operation. External horn. High degree 
of protection and long term reliability, 
Full details in our projects book. 
Price 60p.. 
Order As XA02C. 


cia kw HH Ke 
aunche 

'W way of buying iam vegit CARD 
Now Maplin have their 


own credit 
You could have one too! ar 


Ma 


Ane 


* Ee 


MaDe ra 


NEW SHOP IN BIRMINGHAM 
Visit our brand new shop in Birmingham for our 
complete range of electronic components and 
computers, 

Come and see us at Lynton Square, Perry 
Barr, Birmingham (ust off the junction of the 
Outer Ring Road A4040 and Birchfield Road 
A34), Tel: 021-356-7292. Excellent free 
parking, 


See us at the : 
i s Fair, 
tronics Hobbie 

Alanis Pavilion — London 


November 18-21 


| Post this coupon now! 


Please send me a copy of your 1983 catalogue as soon as it is available (at 
the end of November). | enclose £1.50 {inc p&p). If | am not completely 
satisfied | may return the catalogue to you and have my money refunded. 
If you live outside the U.K. send £1.90 or 10 International Reply Coupons. 


Address 


a i 
a i 
a i 
] u 
rT Name i 
i u 


